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NOVEL PROTEINS AND NUCLEIC ACIDS ENCODING SAME 

BACKGROUND OF THE INVENTION 

' The invention generally relates to nucleic acids and polypeptides. More particularly, 
the invention relates to nucleic acids encoding novel G-protein coupled receptor (GPCR) 
polypeptides, as well as vectors, host cells, antibodies, and recombinant methods for 
producing these nucleic acids and polypeptides. 

SUMMARY OF THE INVENTION 

The invention is based in part upon the discovery of nucleic acid sequences encoding 
novel polypeptides. The novel nucleic acids and polypeptides are referred to herein as 
GPCR1, GPCR2, GPCR3, GPGR4, GPCR5, GPCR6, GPCR7, GPCR8, GPCR9, GPCR10, 
GPCR1 1, GPCR12, GPCR13 and GPCR14 nucleic acids and polypeptides. These nucleic 
acids and polypeptides, as well as derivatives, homologs, analogs and fragments thereof, will 
hereinafter be collectively designated as "GPCRX" nucleic acid or polypeptide sequences. 

In one aspect, the invention provides an isolated GPCRX nucleic acid molecule 
encoding a GPCRX polypeptide that includes a nucleic acid sequence that has identity to the 
nucleic acids disclosed in SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31 
and 33. In some embodiments, the GPCRX nucleic acid molecule will hybridize under 
stringent conditions to a nucleic acid sequence complementary to a nucleic acid molecule that 
includes a protein-coding sequence of a GPCRX nucleic acid sequence. The invention also 
includes an isolated nucleic acid that encodes a GPCRX polypeptide, or a fragment, homolog, 
analog or derivative thereof. For example, the nucleic acid can encode a polypeptide at least 
80% identical to a polypeptide comprising the amino acid sequences of SEQ ID NOS: 2, 4, 6, 
8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32 and 34. The nucleic acid can be, for example, a 
genomic DNA fragment or a cDNA molecule that includes the nucleic acid sequence of any of 
SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31 and 33. Also included in 
the invention is an oligonucleotide, an oligonucleotide which includes at least 6 
contiguous nucleotides of a GPCRX nucleic acid {e.g., SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 
17, 19, 21, 23, 25, 27, 29, 31 and 33) or a complement of said oligonucleotide. 

Also included in the invention are substantially purified GPCRX polypeptides (eg., ' 
SEQ ID NOS: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32 and 34). In certain 
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embodiments, the GPCRX polypeptides include an amino acid sequence that is substantially 
identical to the amino acid sequence of a human GPCRX polypeptide. 

The invention also features antibodies that immunoselectively bind to GPCRX 
polypeptides, or fragments, homologs, analogs or derivatives thereof. 
5 In another aspect, the invention includes pharmaceutical compositions that include 

therapeutically- or prophylactically-effective amounts, c>f £|hei£pieutic ^anda^phanaaGeuticiadly^" 
acceptable carrier. The therapeutic can be, e.g., a GPCRX nucleic acid, a GPCRX 
polypeptide, or an antibody specific for a GPCRX polypeptide. In a further aspect, the 
invention includes, in one or more containers, a therapeutically- or prophylactically-effective 
1 0 amount of this pharmaceutical composition. 

In a further aispect, the invention includes a method of producing a polypeptide by 
culturing a cell that includes a GPCRX nucleic acid, under conditions allowing for expression 
of the GPCRX polypeptide encoded by the DNA. If desired, the GPCRX polypeptide can then 
be recovered. 

15 In another aspect, the invention includes a method of detecting the presence of a 

GPCRX polypeptide in a sample. In the method, a sample is contacted with a compound that 
selectively binds to the polypeptide under conditions allowing for formation of a complex 
between the polypeptide and the compound. The complex is detected, if present, thereby 
identifying the GPCRX polypeptide within the sample. 

20 The invention also includes methods to identify specific cell or tissue types based on 

their expression of a GPCRX. 

Also included in the invention is a method of detecting the presence of a GPCRX 
nucleic acid molecule in a sample by contacting the sample with a GPCRX nucleic acid probe 
or primer, and detecting whether the nucleic acid probe or primer bound to a GPCRX nucleic 

25 acid molecule in the sample. 

In a further aspect, the invention provides a method for modulating the activity of a 
GPCRX polypeptide by contacting a cell sample that includes the GPCRX polypeptide with a 
compound that binds to the GPCRX polypeptide in an amount sufficient to modulate the 
activity of said polypeptide. The compound can be, eg., a small molecule, such as a nucleic 

30 acid, peptide, polypeptide, peptidomimetic, carbohydrate, lipid or other organic (carbon 
containing) or inorganic molecule, as further described herein. 

Also within the scope of the invention is the use of a therapeutic in the manufacture of 
a medicament for treating or preventing disorders or syndromes including, e.g., , 
developmental diseases; MHCII and HI diseases (immune diseases); taste and scent 
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detectability disorders; Burkitt's lymphoma; corticoneurogenic disease; signal transduction 
pathway disorders; metabolic pathway disorders; retinal diseases including those involving 
photoreception; cell growth rate disorders; cell shape disorders; metabolic disorders; feeding 
disorders; control of feeding; the metabolic syndrome X; wasting disorders associated with 
chronic diseases; obesity; potential obesity due to over-eating or metabolic disturbances; 
potential disorders due to starvation (lack of appetite); diabetes; noninsulin-dependent diabetes 
mellitus (NIDDMl); infectious disease; bacterial, fungal, protozoal and viral infections 
(particularly infections caused by HTV-1 or HIV-2); pain; cancer (including but not limited to 
neoplasm; adenocarcinoma; lymphoma; prostate cancer; uterus cancer); cancer-associated 
cachexia; anorexia; bulimia; asthma; Parkinson's disease; acute heart failure; hypotension; 
hypertension; urinary retention; osteoporosis; Crohn's disease; multiple sclerosis; Albright 
Hereditary Ostoeodystrophy; angina pectoris; myocardial infarction; ulcers; allergies; benign 
prostatic hypertrophy; and psychotic and neurological disorders; including anxiety; 
schizophrenia; manic depression; delirium; dementia; neurodegenerative disorders; 
Alzheimer's disease; severe mental retardation; Dentatorubro-pallidoluysian atrophy 
(DRPLA); Hypophosphatemic rickets; autosomal dominant (2) acrocallosal syndrome and 
dyskinesias, such as Huntington's disease or Gilles de la Tourette syndrome; immune 
disorders; adrenoleukodystrophy; congenital adrenal hyperplasia; hemophilia; 
hypercoagulation; idiopathic thrombocytopenic purpura; autoimmume disease; 
immunodeficiencies; transplantation; Von Hippel-Lindau (VHL) syndrome; stroke; tuberous 
sclerosis; hypercalcemia; cerebral palsy; epilepsy; Lesch-Nyhan syndrome; ataxia- 
telangiectasia; Leukodystrophies; Behavioral disorders; Addiction; Neuroprotection; cirrhosis; 
transplantation; systemic lupus erythematosus; emphysema; scleroderma; AKDS; renal artery' 
stenosis; interstitial nephritis; glomerulonephritis; polycystic kidney disease; systemic lupus 
erythematosus; renal tubular acidosis; IgA nephropathy; cardiomyopathy; atherosclerosis; 
congenital heart defects; aortic stenosis ; atrial septal defect (ASD); atrioventricular (A-V) 
canal defect; ductus arteriosus; pulmonary stenosis ; subaortic stenosis; ventricular septal 
defect (VSD); valve diseases; scleroderma; fertility; pancreatitis; endocrine dysfunctions; 
growth and reproductive disorders; inflammatory bowel disease; diverticular disease; 
leukodystrophies; graft vesus host; hyperthyroidism; endometriosis; hematopoietic disorders 
and/or other pathologies and disorders of the like. The therapeutic can be, e.g., a GPCRX 
nucleic acid, a GPCRX polypeptide, or a GPCRX-specific antibody, or biologically-active 
derivatives or fragments thereof. 
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For example, the compositions of the present invention will have efficacy for treatment 
of patients suffering from the diseases and disorders listed above and/or other pathologies and 
disorders. 

The polypeptides can be used as imraunogens to produce antibodies specific for the 
5 invention, and as vaccines. They can also be used to screen for potential agonist and 
antagonist compounds. For example, a cDNA encoding GPCRX may be useful in gene 
therapy, and GPCRX may be usefulwhen administered to a subject in need thereof. By way 
of nonlimiting example, the compositions of the present invention will have efficacy for 
treatment of patients suffering the diseases and disorders listed above and/or other pathologies 
10 and disorders. 

The invention further includes a method for screening for a modulator of disorders or 
syndromes including, e.g., diseases and disorders listed above and/or other pathologies and 
disorders and those disorders related to cell signal processing and metabolic pathway 
modulation. The method includes contacting a test compound with a GPCRX polypeptide and 

15 determining if the test compound binds to said GPCRX polypeptide. Binding of the test 

compound to the GPCRX polypeptide indicates the test compound is a modulator of activity, 
or of latency or predisposition to the aforementioned disorders or syndromes. 

Also within the scope of the invention is a method for screening for a modulator of 
activity, or of latency or predisposition to an disorders or syndromes including the diseases 

20 and disorders listed above and/or other pathologies and disorders or other disorders related to 
cell signal processing and metabolic pathway modulation by administering a test compound to 
a test animal at increased risk for the aforementioned disorders or syndromes. The test animal 
expresses a recombinant polypeptide encoded by a GPCRX nucleic acid. Expression or 
activity of GPCRX polypeptide is then measured in the test animal, as is expression or activity 

25 of the protein in a control animal which recombinantly-expresses GPCRX polypeptide and is 
not at increased risk for the disorder or syndrome. Next, the expression of GPCRX 
polypeptide in both the test animal and the control animal is compared. A change in the 
activity of GPCRX polypeptide in the test animal relative to the control animal indicates the 
test compound is a modulator of latency of the disorder or syndrome. 

30 - - In yet another aspect, the invention includes a method for determining the presence of 
or predisposition to a disease associated with altered levels of a GPCRX polypeptide, a 
GPCRX nucleic acid, or both, in a subject (e.g., a human subject). The method includes 
measuring the amount of the GPCRX polypeptide in a test sample from the subject and 
comparing the amount of the polypeptide in the test sample to the amount of the GPCRX 
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polypeptide present in a control sample. An alteration in the level of the GPCRX polypeptide 
in the test sample as compared to the control sample indicates the presence of or predisposition 
to a disease in the subject. Preferably, the predisposition includes diseases and disorders listed 
above and/or other pathologies and disorders. Also, the expression levels of the new 
5 polypeptides of the invention can be used in a method to screen for various cancers as well as 
to determine the stage of cancers. 

In a further aspect, the invention includes a method of treating or preventing a 
pathological condition associated with a disorder in a mammal by administering to the subject 
a GPCRX polypeptide, a GPCRX nucleic acid, or a GPCRX-specific antibody to a subject 

1 0 (e.g. , a human subject), in an amount sufficient to alleviate or prevent the pathological 

condition. In preferred embodiments, the disorder, includes the diseases and disorders listed 
above and/or other pathologies and disorders. 

In yet another aspect, the invention can be used in a method to identity the cellular 
receptors and downstream effectors of the invention by any one of a number of techniques 

1 5 commonly employed in the art. These include but are not limited to the two-hybrid system, 
affinity purification, co-precipitation with antibodies or other specific-interacting molecules. 

Unless otherwise defined, all technical arid scientific terms used herein have the same 
meaning as commonly understood by one of ordinary skill in the art to which this invention 
belongs. Although methods and materials similar or equivalent to those described herein can 

20 be used in the practice or testing of the present invention, suitable methods and materials are 
described below. All publications, patent applications, patents, and other references 
mentioned herein are incorporated by reference in their entirety. In the case of conflict, the 
present specification, including definitions, will control. In addition, the materials, methods, 
and examples are illustrative only and not intended to be limiting. 

25 Other features and advantages of the invention will be apparent from the following 

detailed description and claims. 

DETAILED DESCRIPTION OF THE INVENTION 

The invention is based, in part, upon the discovery of novel nucleic acid sequences that 
encode novel polypeptides. The novel nucleic acids and their encoded polypeptides are 
30 referred to individually as GPCR1, GPCR2, GPCR3, GPCR4, GPCR5, GPCR6, GPCR7, 
GPCR8, GPCR9, GPCR10, GPCR1 1, GPCR12, GPCR13 and GPCR14. The nucleic acids, 
and their encoded polypeptides, are collectively designated herein as "GPCRX". 
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The novel GPCRX nucleic acids of the invention include the nucleic acids whose 
sequences are provided in Tables 1A, 1C, IE, 2A, 2C, 3A, 4A, 5A, 6A, 7A, 8A, 9A, 10A, 
1 1 A, 12 A, 13 A, 14 A, inclusive, or a fragment, derivative, analog or homolog thereof. The 
novel GPCRX proteins of the invention include the protein fragments whose sequences are 
5 . provided in Tables IB, ID, IF, 2B, 2D, 3B, 4B, 5B, 6B, 7B, 8B, 9B, 10B, 1 IB, 12B, 13B, 
14B inclusive. The individual GPCRX nucleic acids and proteins are described below. 
Within the scope of this invention is a method of using these nucleic acids and peptides in the 
treatment or prevention of a disorder related to cell signaling or metabolic pathway 
modulation. 

10 G-Protein Coupled Receptor proteins ("GPCRs") have been identified as a large family 

of G protein-coupled receptors in a number of species. These receptors share a seven 
transmembrane domain structure with many neurotransmitter and hormone receptors, and are 
likely to underlie the recognition and G-protein-mediated transduction of various signals. 
Human GPCR generally do not contain introns and belong to four different gene subfamilies, 

1 5 displaying great sequence variability. These genes are dominantly expressed in olfactory 
epithelium. See, e.g., Ben-Arie et aL, Hum. Mol Genet. 1994 3:229-235; and, Online 
Mendelian Inheritance in Man ("OMTM") entry # 164342(http://www.ncbi.nlm.nih.gov/entrez/ 
dispomim.cgi?). 

The olfactory receptor ("OR'*) gene family constitutes one of the largest GPCR 
20 multigene families and is distributed among many chromosomal sites in the human genome. 
See Rouquier et al., Hum. Mol. Genet. 7(9):1337-45 (1998); Malnic et al., Cell 96:713-23 
(1999). Olfactory receptors constitute the largest family among G protein-coupled receptors, 
with up to 1000 members expected. See Vanderhaeghen et al., Genomics 39(3):239-46 
(1997); Xie et al., Mamm. Genome 1 1(12): 1070-78 (2000); Issel-Tarver et al., Proc. Natl. 
25 Acad. Set USA 93(20):10897-902 (1996). The recognition of odorants by olfactory receptors 
is the first stage in odor discrimination. See Krautwurst et al., Cell 95(7):917-26 (1998); Buck 
et al., Cell 65(1): 175-87 (1991). Many ORs share some characteristic sequence motifs and 
have a central variable region corresponding to a putative ligand binding site. See Issel-Tarver 
et al., Proc. Natl. Acad. Sci. USA 93:10897-902 (1996). 
30 Other examples of seven membrane spanning proteins that are related to GPCRs are 

chemoreceptors. See Thomas etal., Gene 178(l-2):l-5 (1996). Chemoreceptors have been 
identified in taste, olfactory, and male reproductive tissues. See id.; Walensky et aL, J. Biol. 
Chem. 273(16):9378-87 (1998); Pannentier et al., Nature 355(6359):453-55 (1992); Asai et 
al., Biochem. Biophys. Res. Commwu 221(2):240-47 (1996). 
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The GPCRX nucleic acids of the invention encoding GPCR-like proteins include the 
nucleic acids whose sequences are provided herein, or fragments thereof. The invention also 
includes mutant or variant nucleic acids any of whose bases may be changed from the 
corresponding base shown herein while still encoding a protein that maintains its GPCR-like 
5 activities and physiological functions, or a fragment of such a nucleic acid. The invention 
. fujJkey^ 

including nucleic acid fragments that are complementary to any of the nucleic acids just 
described. The invention additionally includes nucleic acids or nucleic acid fragments, or 
complements thereto, whose structures include chemical modifications. Such modifications 

1 0 include, by way of nonlimiting example, modified bases, and nucleic acids whose sugar 

phosphate backbones are modified or derivatized. These modifications are carried out at least 
in part to enhance the chemical stability of the modified nucleic acid, such that they may be 
used, for example, as antisense binding nucleic acids in therapeutic applications in a subject. 
The GPCRX proteins of the invention include the GPCR-like proteins whose 

1 5 sequences are provided herein. The invention also includes mutant or variant proteins any of 
whose residues may be changed from the corresponding residue shown herein while still 
encoding a protein that maintains its GPCR-like activities and physiological functions, or a 
functional fragment thereof. The invention further encompasses antibodies and antibody 
fragments, such as F ab or (F ab )2, that bind immunospecifically to any of the proteins of the 

20 invention. 

The GPCRX nucleic acids and proteins are useful in potential therapeutic applications 
implicated in various GPCR-related pathological disorders and/or OR-related pathological 
disorders, described further below. For example, a cDNA encoding the GPCR (or olfactory- 
receptor) like protein may be useful in gene therapy, and the receptor -like protein may be 

25 useful when administered to a subject in need thereof. The nucleic acids and proteins of the 
invention are also useful in potential therapeutic applications used in the treatment of 
developmental diseases; MHCII and HI diseases (immune diseases); taste and scent 
detectability disorders; Burkitt's lymphoma; corticoneurogenic disease; signal transduction 
pathway disorders; metabolic pathway disorders; retinal diseases including those involving 

30 photoreception; cell growth rate disorders; cell shape disorders; metabolic disorders; feeding 
disorders; control of feeding; the metabolic syndrome X; wasting disorders associated with 
chronic diseases; obesity; potential obesity due to over-eating or metabolic disturbances; • 
potential disorders due to starvation (lack of appetite); diabetes; noninsulin-dependent diabetes 
mcllitus (NIDDM1); infectious disease; bacterial, fungal, protozoal and viral infections 
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(particularly infections caused by HTV-1 or HIV-2); pain; cancer (including but not limited to 
neoplasm; adenocarcinoma; lymphoma; prostate cancer; uterus cancer); cancer-associated 
cachexia; anorexia; bulimia; asthma; Parkinson's disease; acute heart failure; hypotension; 
hypertension; urinary retention; osteoporosis; Crohn's disease; multiple sclerosis; Albright 
hereditary osteodystrophy; angina pectoris; myocardial infarction; ulcers; allergies; benign 
,kr#ga&cj disorder M " 

schizophrenia; manic depression; delirium; dementia; neurodegenerative disorders; 
Alzheimer's disease; severe mental retardation; dentatorubro-pallidoluysian atrophy 
(DRPLA); hypophosphatemic rickets; autosomal dominant (2) acrocallosal syndrome and 
dyskinesias, such as Huntington's disease or Gilles de la Tourette syndrome; immune 
disorders; adrenoleukodystrophy; congenital adrenal hyperplasia; hemophilia; 
hypercoagulation; idiopathic thrombocytopenic purpura; autoimmume disease; 
immunodeficiencies; transplantation; Von Hippel-Lindau (VHL) syndrome; stroke; tuberous 
sclerosis; hypercalceimia; cerebral palsy; epilepsy; Lesch-Nyhan syndrome; ataxia- 
telangiectasia; leukodystrophies; behavioral disorders; addiction; neuroprotection; cirrhosis; 
transplantation; systemic lupus erythematosus; emphysema; scleroderma; ARDS; renal artery 
stenosis; interstitial nephritis; glomerulonephritis; polycystic kidney disease; systemic lupus 
erythematosus; renal tubular acidosis; IgA nephropathy; cardiomyopathy; atherosclerosis; 
congenital heart defects; aortic stenosis ; atrial septal defect (ASD); atrioventricular (A-V) 
canal defect; ductus arteriosus; pulmonary stenosis ; subaortic stenosis; ventricular septal 
defect (VSD); valve diseases; scleroderma; fertility; pancreatitis; endocrine dysfunctions; 
growth and reproductive disorders; inflammatory bowel disease; diverticular disease; 
leukodystrophies; graft vesus host; hyperthyroidism; endometriosis; hematopoietic disorders 
and/or other pathologies and disorders. Other GPCR-related diseases and disorders are 
contemplated. 

The protein similarity information, expression pattern, and map location for the 
olfactory receptor-like GPCR proteins and nucleic acids disclosed herein suggest that these 
olfactory receptors may have important structural and/or physiological functions characteristic 
of the olfactory receptor family. Therefore, the GPCR nucleic acids and proteins are useful in 
potential diagnostic and therapeutic applications and as a research tool. These include serving 
as a specific or selective nucleic acid or protein diagnostic and/or prognostic marker, wherein 
the presence or amount of the nucleic acid or the protein are to be assessed, as well as potential 
therapeutic applications such as the following: (i) a protein therapeutic, (ii) a small molecule 
drug target, (iii) an antibody target (therapeutic, diagnostic, drug targeting/cytotoxic antibody), 
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(iv) a nucleic acid useful in gene therapy (gene delivery/gene ablation), and (v) a composition 
promoting tissue regeneration in vitro and in vivo (vi) biological defense weapon. 

GPCR polypeptides are useful in the generation of antibodies that bind 
immunospecifically to the GPCR polypeptides of the invention, and as vaccines. The 
5 antibodies are for use in therapeutic or diagnostic methods. These antibodies may be 

generated according to methods known in the art, using prediction from hydrophobicity charts, 
as described in the "Anti-GPCRX Antibodies" section below. 

GPCR polypeptides can also be used to screen for potential agonist and antagonist 
compounds. For example, a cDNA encoding the GPCR-like protein may be useful in gene 

1 0 therapy, and the GPCR-like protein may be useful when administered to a subject in need 

thereof. By way of nonlimiting example, the compositions of the present invention will have 
efficacy for treatment of patients suffering from the diseases and disorders disclosed above 
and/or other pathologies and disorders. The novel nucleic acid encoding GPCR-like protein, 
and the GPCR-like protein of the invention, or fragments thereof may further be useful in 

15 diagnostic applications, wherein the presence or amount of the nucleic acid or the protein are 
to be assessed. 

GPCR1 

GPCR1 includes three novel G-protein coupled receptor ("GPCR") proteins disclosed 
below. The disclosed proteins have been named GPCRla, GPCRlb and GPCRlc, and are 
20 related to olfactory receptors. 

GPCRla 

The disclosed GPCRla nucleic acid of 953 nucleotides (also referred to as 
SC351 13271_A_dal) is shown in Table 1 A. The disclosed GPCRla open reading frame 
("ORF") begins with a TCT at nucleotides 2-4 which encodes a serine (the first amino acid of 
25 the mature protein) and ending with a TGA codon at nucleotides 950-952. The start and stop 
codons of the open reading frame are highlighted in bold type. Putative untranslated regions, 
if any, are found upstream from the initiation codon and downstream from the termination 
codon. 
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Table 1A. GPCRla nucleotide sequence (SEQ ID NO:l). 

CTCTGCCATGATCATTTTCAACCTGAGCAGTTACAATCCAGGACCCTTCATTCTGGTAGGGATCCCAGG 
CCTGGAGCAATTCCATGTGTGGATTGGAATTCCCTTCTGTATCATCTACATTGTAGCTGTTGTGGGAAA 
CTGCATCCTTCTCTACCTCATTGTGGTGGAGCATAGTCTTCATGAACCCATGTTCTTCTTTCTCTCCAT 
GCTGGCCATGACTGACCTCATCTTGTCCACAGCTGGTGTGCCTAAAACACTCAGTATCTTTTGGCTAGG 
GGCTCGCGAAATCACATTCCCAGGATGCCTTACACAAATGTTCTTCCTTCACTATAACTTTGTCCTGGA 
TTCAGCCATTCTGATGGCCATGGCATTTGATCGCTATGTAGCTATCTGTTCTCCCTTGAGATATACCAC 
CATCTTGACTCCCAAGACCATCATCAAGAGTGCTATGGGCATCTCCTTTCGAAGCTTCTGCATCATCQT 
GCGAGATiG*T*A€&(&^^ 

GCATATAGGTGTTGCCCAGCTCGCCTGTGCTGATATCTCCATCAACTTCTGGTATGGCTTTTGTGTTCC 
CATCATGACAGTCATCTCAGATGTGATTCTCATTGCTGTTTCCTACGCACACATCCTCTGTGCTGTCTT 
TTGCCTTCCCTCCCAAGATGCCCGCCAGAAAGCCCTCGGCACTTGTGGTTCTCATGTCTGTGTCATCCT 
CATGTTTTATACACCTGCCTTTTTCTCCATCCTCGCCCATCGCTTTGGACACAATGTCTCTCGCACCTT 
CCACATCATGTTTGCCAATCTCTACATTGTTATCCCACCTGCACTCAACCCCATGGTTTACGGAGTGAA 
GACCAAGCAGATCAGAGATAAGGTTATACTTTTGTTTTCTAAGGGTACAGGATGAT 



The GPCRla the nucleic acid sequence of this invention has 604 of 904 bases (66%) 
identical to a gb:GENBANK-ID:AF121975|acc:AF121975.1 mRNA from Mus musculus (Mus 
musculus odorant receptor SI 8 gene, complete cds) (E=2.4e- 68 ). 

The disclosed GPCRla polypeptide (SEQ ID NO:2) encoded protein having 316 amino 
acid residues is presented in Table IB using the one-letter amino acid code. The Signal P, 
Psort and/or Hydropathy results predict that GPCRla has a signal peptide and is likely to be 
localized at the endoplasmic reticulum (membrane) with a certainty of 0.6850. In other 
embodiments, it is localized at the plasma membrane with a certainty of 0.6400, at the Golgi 
body with a certainty of 0.4600 or at the endoplasmic reticulum (lumen) with a certainty of 
0. 1000. The most likely cleavage site for a GPCRla peptide is between amino acids 45 and 
46, at: WG-NC. 



Table IB. Encoded GPCRla protein sequence (SEQ ID NO:2), 

SAMIIFNLSSYNPGPFILVGIPGLEQFHWIGIPFCIIYIVAVVGNCILLYLIVVEHSLHEPMFFFLSMLAMTDLIL 

STAGVPKTLSIE^LGAREITFPGCLTQMFFLHYNFVLDSAILMAMAFDRYVAICSPLRYTTILTPKTIIKSAMGISF 

RSFCIILPDVFLLTCLPFCRTRIIPHTYCEHIGVAQLACADISINFWYGFCVPIMTVISDVILIAVSYAHILCAVFC 

LPSQDARQKALGTCGSHVCVILMFYTPAFFSILAHRFGHNVSRTFHIMFANLYIVIPP 

LLFSKGTG 



The disclosed GPCRla amino acid sequence of the protein of the invention was found 
to have 183 of 312 amino acid residues (58%) identical to, and 236 of 312 amino acid residues 
(75%) similar to, the 321 amino acid residue ptar:SPTREMBL-ACC:Q9WU89 protein from 
Mus musculus (Mouse) (ODORANT RECEPTOR S18) (E = 3.3e" 101 ). 

GPCRlb 

The disclosed GPCRlb nucleic acid of 953 nucleotides (also referred to as CG55798- 
03) is shown in Table 1C. TKe disclosed GPCRlb open reading frame ("ORF') begins with 

10 
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an ATG at nucleotides 8-10 and ending with a TGA codon at nucleotides 950-952. The start 
and stop codons of the open reading frame are highlighted in bold type. Putative untranslated 
regions, if any, are found upstream from the initiation codon and downstream from the 
termination codon. 



Table 1C. GPCRlb nucleotide sequence (SEQ ID NO:3). 



AGCAATTCCATGTGTGGATTGGAATTCCCTTCTGTATCATCTACATTGTAGCTGTTGTGGGAAACTGCATCCTT 
CTCTACCTCATTGTGGTGGAGCATAGTCTTCATGAACCCATGTTCTTCTTTCTCTCCATGCTGGCCATGACTGA 
CCTCATCTTGTCCACAGCTGGTGTGCCTAAAACACTCAGTATCTTTTGGCTAGGGGCTCGCGAAATCACATTCC 
CAGGATGCCTTACACAAATGTTCTTCCTTCACTATAACTTTGTCCTGGATTCAGCCATTCTGATGGCCATGGCA 
TTTGATCGCTATGTAGCTATCTGTTCTCCCTTGAGATATACCACCATCTTGACTCCCAAGACCATCATCAAGAG 
TGCTATGGGCATCTCCTTTCGAAGCTTCTGCATCATCCTGCCAGATGTATTCTTGCTGACATGCCTGCCTTTCT 
GCAGGACACGCATCATACCCCACACATACTGTGAGCATATAGGTGTTGCCCGGCTCGCCTGTGCTGATATCTCC 
ATCAACTTCTGGTATGGCTTTTGTGTTCCCATCATGACAGTCATCTCAGATGTGATTCTCATTGCTGTTTCCTA 
CGCAGACATCCTCTGTGCTGTCTTTTGCCTTCCCTCCCAAGATGCCCGCCAGAAAGCCCTCGGCACTTGTGGTT 
CTCATGTCTGTGTCATCCTCATGTTTTATACACCTGCCTTTTTCTCCATCCTCGCCCATCGCTTTGGACACAAT 
GTCTCTCGCACCTTCCACATCATGTTTGCCAATCTCTACATTGTTATCCCACCTGCACTCAACCCCATGGTTTA 
CGGAGTGAAGACCAAGCAGATCAGAGATAAGGTTATACTTTTGTTTTCTAAGGGTACAGGATGAT 



The GPCRlb the nucleic acid sequence of this invention has bases (66%) identical to 
a gb:GENBANK-ID:AF121975|acc:AF121975.1 mRNA from Mus musculus (Mus musculus 
odorant receptor S18 gene, complete cds) (E=1.2e- 68 ). 

The disclosed GPCRlb polypeptide (SEQ ID NO:4) encoded protein having 314 
amino acid residues is presented in Table ID using the one-letter amino acid code. The Signal 
P, Psort and/or Hydropathy results predict that GPCRlb has a signal peptide and is likely to be 
localized at the endoplasmic reticulum (membrane) with a certainty of 0.6850. In other 
embodiments, it is localized at the plasma membrane with a certainty of 0.6400, at the Golgi 
body with a certainty of 0.4600 or at the endoplasmic reticulum (lumen) with a certainty of 
0. 1000. The most likely cleavage site for a GPCRlb peptide is between amino acids 43 and 
44, at: WG-NC. 



Table ID. Encoded GPCRlb protein sequence (SEQ ID NO:4). 



MIIFNLSSYNPGPFILVGIPGLEQFHVWIGIPFCIIYIVAVVGNCILLYLIVVEHSLHEPMFFFLSMLAMTDLILST 
AGVPKTLSIFWLGAREITFPGCLTQMFFLHYNFVLDSAILMAMAFDRYVAICSPLRYTTILTPKTIIKSAMGISFRS 
FCIILPDVFLLTCLPFCRTRIIPHTYCEHIGVARLACADISINFWYGFCVPIMTVISDVILIAVSYAHILCAVFCLP 
SQDARQKALGTCGSHVCVILMFYTPAFFSIIJUlRFGHNVSRTraiM 



The disclosed GPCRlb amino acid sequence of the protein of the invention was found 
20 to have 184 of 310 amino acid residues (59%) identical to, and 234 of 310 amino acid residues 
(75%) similar to, the 321 amino acid residue ptnr:SPTREMBL-ACC:Q9WU89 protein from 
Mus musculus (Mouse) (ODORANT RECEPTOR SI 8) (E = 2.3e" 101 ). 
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GPCRlc 



The disclosed GPCRlc nucleic acid of 953 nucleotides (also referred to as CG55798- 
04) is shown in Table IE. The disclosed GPCRlc open reading frame ("ORF") begins with an 
ATG at nucleotides 8-10 and ending with a TGA codon at nucleotides 950-952. The start and 
stop codons of the open reading frame are highlighted in bold type. Putative untranslated 
regions (underlined), if any, are found upstream from the initiation codon and downstream 
from the termination codon. 



Table IE. GPCRlc nucleotide sequence (SEQ ID NO:5). 

CTCTGCCA TGATCATTTTCAACCTGAGCAGTTACAATCCAGGACCCTTCATTCTGGTAGGGATCCCAGGCCTGG 
AGCAATTCCATGTGTGGATTGGAATTCCCTTCTGTATCATCTACAT ( TGTAGCTGTTGTGGGAAACTGCATCCTT 
CTCTACCTCATTGTGGTGGAGCATAGTCTTCATGAAeCCATGTTCTTCTTTCTCTCCATGCTGGCCATGACTGA 
CCTCATCTTGTCCACAGCTGGTGTGCCTAAAACACTCAGTATCTTTTGGCTAGGGGCTCGCGAAATCACATTCC 
CAGGATGCCTTACACAAATGTTCTTCCTTCACTATAACTTTGTCCTGGATTCAGCCATTCTGATGGCCATGGCA 
TTTGATCACTATGTAGCTATCTGTTCTCCCTTGAGATATACCACCATCTTGACTCCCAAGACCATCATCAAGAG 
TGCTATGGGCATCTCCTTTCGAAGCTTCTGCATCATCCTGCCAGATGTATTCTTGCTGACATGCCTGCCTTTCT 
GCAGGACACGCATCATACCCCACACATACTGTGAGCATATGGGTGTTGCCCAGCTCGCCTGTGCTGATATCTCC 
ATCAACTTCTGGTATGGCTTTTGTGTTCCCATCATGACAGTCATCTCAGATGTGATTCTCATTGCTGTTTCCTA 
CGCACACATCCTCTGTGCTGTCTTTTGCCTTCCCTCCCAAGATGCCCGCCAGAAGGCCCTCGGCACTTGTGGTT 
CTCATGTCTGTGTCATCCTCATGTTTTATACACCTGCCTTTTTCTCCATCCTCGCCCATCGCTTTGGACACAAT 
GTCTCTCGCACCTTCCACATCATGTTTGCCAATCTCTACATTGTTATCCCACCTGCACTCAACCCCATGGTTTA 
CGGAGTGAAGACCAAGCAGATCAGAGATAAGGTTATACTTTTGTTTTCTAAGGGTACAGGATGAT 



The GPCRlc the nucleic acid sequence of this invention has 604 of 904 bases (66%) 
identical to a gb:GENBANK-ID:AF121975|acc:AF12 1975.1 mRNA ScomMus musculus (Mus 
musculus odorant receptor S18 gene, complete cds) (E = 2.8c" 68 ). 

The disclosed GPCRlc polypeptide (SEQ ID NO:6) encoded protein having 314 amino 
acid residues is presented in Table IF using the one-letter amino acid code. The Signal P, 
Psort and/or Hydropathy results predict that GPCRlc has a signal peptide and is likely to be 
localized at the endoplasmic reticulum (membrane) with a certainty of 0.6850. In other 
embodiments, it is localized at the plasma membrane with a certainty of 0.6400, at the Golgi 
body with a certainty of 0.4600 or at the endoplasmic reticulum (lumen) with a certainty of 
0.1000. The most likely cleavage site for a GPCRlc peptide is between amino acids 43 and 
44, at: WG-NC. 



Table IF. Encoded GPCRlc protein sequence (SEQ ID NO:6). 

MIIETJLSSYNPGPFILVGIPGLEQFHWIGIPFCIIYIVAWGNCILIjYLIV\^HSLHEPMFFFLSMLAMTDLILST 

AGVPKTLSIFWLGAREITFPGCLTQMFFLHYNFVLDSAILMAMAFDHYVAICSPLRYTTILTPKTIIKSAMGISFRS 

FCIILPDVFLLTCLPFCRTRIIPHTYCEHMGVAQLACADISINFWYGFCVPIMTVISDVILIAVSYAHILCAVFCLP 

SQDARQKALGTCGSHVCVII^FYTPAFFSIIJtfiRFGHNVSRTFHIMFAN 

FSKGTG 



The disclosed GPCRlc amino acid sequence of the protein of the invention was found 
to have 181 of 310 amino acid residues (58%) identical to, and 233 of 310 amino acid residues 
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(75%) similar to, the 321 amino acid residue ptnr:SPTREMBL-ACC:Q9WU89 protein from 
Mus muscuhis (Mouse) (ODORANT RECEPTOR S18) (E = 4.9e" 100 ). 

Possible small nucleotide polymorphisms (SNPs) found for NOVlb are listed in Tables 
1G and 1H. Depth represents the number of clones covering the region of the SNP. The 
putative allele frequence (PAF) is the fraction of these clones containing the SNP. Silent 
indicates that the SNP results in no amino acid sequence change. A dash, when shown, means 
that a base is not present. The sign ">" means "is changed to." 



Table 1G: SNPs 


Consensus 
Position 


Depth 


Base 
Change 


PAF 


621 


18 


T>C 


0.278 


680 


18 


T>C 


0.389 



Table 1H: SNPs 


Nucleotide 
Position 


Base 
Change 


Amino 
Acid 
Position 


Base 
Change 


97 


A> G 


Silent 


N/A 


254 


A>G 


83 


Thr>Ala 


313 


A>G 


Silent 


N/A 


378 


G> A 


124 . 


Arg>His 


385 


A> G 


Silent 


N/A 


631 A>G 


Silent 


N/A 



Possible SNPs found for GPCRlc are listed in Table II. 



Table 11: SNPs 


Consensus 
Position 


Depth 


Base 
Change 


PAF 


254 


17 


A>G 


0.294 


378 


18 


G>A 


0.278 


559 


12 


A>G 


0.250 


631 


11 


G>A 


0.455 


692 


11 


G>T 


0.455 


713 


11 


T>C 


0.455 


721 


11 


A>G 


0.455 
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GPCR1 is expressed in at least the following tissues: apical microvilli of the retinal 
pigment epithelium, arterial (aortic), basal forebrain, brain, Burkitt lymphoma cell lines, 
corpus callosum, cardiac (atria and ventricle), caudate nucleus, CNS and peripheral tissue, 
cerebellum, cerebral cortex, colon, cortical. neurogenic cells, endothelial (coronary artery and 
umbilical vein) cells, palate epithelia, eye, neonatal eye, frontal cortex, fetal hematopoietic 
v qells, hejirt, hippocampus^hypothalamus, -leukbeytesi liver-fetal liv<^iin|H^ * * - ^ 

cell lines, fetal lymphoid tissue, adult lymphoid tissue, Those that express MHC II and IH 
nervous, medulla, subthalamic nucleus, ovary, pancreas, pituitary, placenta, pons, prostate, 
putamen, serum, skeletal muscle, small intestine, smooth muscle (coronary artery in aortic) 
spinal cord, spleen, stomach, taste receptor cells of the tongue, testis, thalamus, and thymus 
tissue. Expression information was derived from the tissue sources of the sequences that were 
included in the derivation of the sequence. 

The term GPCR1 is used to refer to all GPCR1 variants or members of the GPCR1 
family disclosed herein unless we identify a specific family member or variant. 

Nucleotide sequence homologies between the GPCR1 variants is shown in a Clustal W 
in Table 1J. 



GPCRla 
GPCRlb 
GPCRlc 

GPCRla 
GPCRlb 
GPCRlc 

GPCRla 
GPCRlb 
GPCRlc 

GPCRla 
GPCRlb 
GPCRlc 

GPCRla 
GPCRlb 
GPCRlc 

GPCRla 
GPCRlb 
GPCRlc 

GPCRla 
GPCRlb 
GPCRlc 



Table 1J. Clustal W of GPCR1 Nucleotide Sequences 

50 
50 
50 



CTCTGCCATGATCATTTTCAACCTGAGCAGTTACAATCCAGGACCCTTCA 
CTCTGCCATGATCATTTTCAACCTGAGCAGTTACAATCCAGGACCCTTCA 
CTCTGCCATGATCATTTTCAACCTGAGCAGTTACAATCCAGGACCCTTCA 



TTCTGGTAGGGATCCCAGGCCTGGAGCAATTCCATGTGTGGATTGGAATT 
TTCTGGTAGGGATCCCAGGCCTGGAGCAATTCCATGTGTGGATTGGAATT 
TTCTGGTAGGGATCCCAGGCCTGGAGCAATTCCATGTGTGGATTGGAATT 



CCCTTCTGTATCATCTACATTGTAGCTGTTGTGGGAAACTGCATCCTTCT 
CCCTTCTGTATCATCTACATTGTAGCTGTTGTGGGAAACTGCATCCTTCT 
CCCTTCTGTATCATCTACATTGTAGCTGTTGTGGGAAACTGCATCCTTCT 



CTACCTCATTGTGGTGGAGCATAGTCTTCATGAACCCATGXTCTTCTTTC 
CTACCTCATTGTGGTGGAGCATAGTCTTCATGAACCCATGTTCTTCTTTC 
CTACCTCATTGTGGTGGAGCATAGTCTTCATGAACCCATGTTCTTCTTTC 



TCTCCATGCTGGCCATGACTGACCTCATCTTGTCCACAGCTGGTGTGCCT 
TCTCCATGCTGGCCATGACTGACCTCATCTTGTCCACAGCTGGTGTGCCT 
TCTCCATGCTGGCCATGACTGACCTCATCTTGTCCACAGCTGGTGTGCCT 



GPCRla 
GPCRlb 
GPCRlc 



AAAACACTCAGTATCTTTTGGCTAGGGGCTCGCGAAATCACATTCCCAGG 
AAAACACTCAGTATCTTTTGGCTAGGGGCTCGCGAAATCACATTCCCAGG 
AAAACACTCAGTATCTTTTGGCTAGGGGCTCGCGAAATCACATTCCCAGG 

ATGCCTTACACAAATGTTCTTCCTTCACTATAACTTTGTCCTGGATTCAG 
ATGCCTTACACAAATGTTCTTCCTTCACTATAACTTTGTCCTGGATTCAG 
ATGCCTTACACAAATGTTCTTCCTTCACTATAACTTTGTCCTGGATTCAG 

CCATTCTGATGGCCATGGCATTTGATCGCTATGTAGCTATCTGTTCTCCC 
CCATTCTGATGGCCATGGCATTTGATCGCTATGTAGCTATCTGTTCTCCC 
CCATTCTGATGGCCATGGCATTTGATCSCTATGTAGCTATCTGTTCTCCC 
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ttgagatataccaccatcttgactcccaagaccatcatcaagagtgctat 
ttgagatataccaccatcttgactcccaagaccatcatcaagagtgctat 
ttgagatataccaccatcttgactcccaagaccatcatcaagagtgctat 

gggcatctcctttcgaagcttctgcatcatcctgccagatgtattcttgc 
gggcatctcctttcgaagcttctgcatcatcctgccagatgtattcttgc 
gggcatctcctttcgaagcttctgcatcatcctgccagatgtattcttgc 

tgacatgcctgcc^ 

tgacatgcctgcctttctgcaggacacgcatcataccccacacatactgtj 
tgacatgcctgcctttctgcaggacacgcatcataccccacacatactgt| 

gagcatataggtgttgcccagctcgcctgtgctgatatctccatcaactt 
gagcatataggtgttgcccSgctcgcctgtgctgatatctccatcaactt 
gagcatatgggtgttgcccagctcgcctgtgctgatatctccatcaactt 

CTGGTATGGCTTTTGTGTTCCCATCATGACAGTCATCTCAGATGTGATTC 
CTGGTATGGCTTTTGTGTTCCCATCATGACAGTCATCTCAGATGTGATTC 
CTGGTATGGCTTTTGTGTTCCCATCATGACAGTCATCTCAGATGTGATTC 

TCATTGCTGTTTCCTACGCACACATCCTCTGTGCTGTCTTTTGCCTTCCC 
TCATTGCTGTTTCCTACGCACACATCCTCTGTGCTGTCTTTTGCCTTCCC 
TCATTGCTGTTTCCTACGCACACATCCTCTGTGCTGTCTTTTGCCTTCCC 



TCCCAAGATGCCCGCCAGAAAGCCCTCGGCACTTGTGGTTCTCATGTCTGj 
TCCCAAGATGCCCGCCAGAAAGCCCTCGGCACTTGTGGTTCTCATGTCTG| 
TCCCAAGATGCCCGCCAGAAfflGCCCTCGGCACTTGTGGTTCTCATGTCTGI 



TACATTGTTATCCCACCTGCACTCAACCCCATGGTTTACGGAGTGAAGAC 
TACATTGTTATCCCACCTGCACTCAACCCCATGGTTTACGGAGTGAAGAC 
TACATTGTTATCCCACCTGCACTCAACCCCATGGTTTACGGAGTGAAGAC 



CAAGCAGATCAGAGATAAGGTTATACTTTTGTTTTCTAAGGGTACAGGAT 
CAAGCAGATCAGAGATAAGGTTATACTTTTGTTTTCTAAGGGTACAGGAT 
CAAGCAGATCAGAGATAAGGTTATACTTTTGTTTTCTAAGGGTACAGGAT 



GPCRla 
GPCRlb 
GPCRlc 

GPCRla 
GPCRlb 
GPCRlc 

GPCRla 
GP'CRlb 
GPCRlc 

GPCRla 
GPCRlb 
GPCRlc 

GPCRla 
GPCRlb 
GPCRlc 

GPCRla 
GPCRlb 
GPCRlc 

GPCRla 
GPCRlb 
GPCRlc 

GPCRla 
GPCRlb 
GPCRlc 

GPCRla 
GPCRlb 
GPCRlc 

GPCRla 
GPCRlb 
GPCRlc 

GPCRla 
GPCRlb 
GPCRlc 



GPCRla 
GPCRlb 
GPCRlc 




Amino acid sequence homologies between the GPCR1 variants is shown in a Clustal 
Win Table IK. 



GPCRla Prt 
GPCRlb Prt 
GPCRlc Prt 



Table IK Clustal W of GPCR1 Amino Acid Sequences 



GPCRla Prt SA 
GPCRlb Prt — 
GPCRlc Prt — 



MIIFNLSSYNPGPFILVGIPGLEQFHVWIGIPFCIIYIVAWGNCILL 
MIIFNLSSYNPGPFILVGIPGLEQFHVWIGIPFCIIYIVAWGNCILL 
MIIFNLSS YNPGPFILVGIPGLEQFHVWIGIPFCIIYIVAWGNCILL 



YLIWEHSLHEPMFFFLSMLAMTDLILSTAGVPKTLSIFWLGAREITFPG 
YLIVVEHSLHEPMFFFLSMLAMTDLILSTAGVPKTLSIFWLGAREITFPG 
YLIWEHSLHEPMFFFL SMLAMTDLILSTAGVPKTLSIFWLGAREITFPrJ 



50 
48 
48 

100 

98 

98 
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GPCRla Prt 
GPCRlb Prt 
GPCRlc Prt 



CLTQMFFLHYNFVLDSAILMAMAFDRYVAICSPLRYTTILTPKTIIKSAM 
CLTQMFFLH YNFVLDSAI LMAMAFDRYVAICS PLRYTT ILTPKTII KSAM 
CLTQMFFLHYNFVLDSMLMAMAFDHYVAICSPLRYTTILTPKTIIKSAK 



150 
148 
148 



GPCRla Prt 
GPCRlb Prt 
GPCRlc Prt 



gisfrsfciilpdvflltclpfcrtriiphtycehigvaqlacadisinf 
gisfrsfciilpdvflltclpfcrtriiphtycehigvaglacadisinf 
gisfrsfciilpdvflltclpfcrtriiphtycehBIgvaqlacadisinf 



200 
198 
198 



GPCRla Prt 
GPCRlb Prt 



WYGFCVPIMTVISDVILIAVSYAHILCAVFCLPSQDARQKALGTCGSHVC 
WYGFCVPIMTViSDVILIAVSYAHILCAVFCLPSQDARQKALGTCGSHVC 
WYGFCVPIMTVISDVILIAVSYAHILCAVFCLPSQDARQKALGTCGSHVC 



250 

0 A ft 



GPCRla Prt 
GPCRlb Prt 
GPCRlc Prt g 



VILMFYTPAFFSILAHRFGHNVSRTFHIMFANLYIVIPPALNPMVYGVKT 
VILMFYTPAFFSILAflRFGHNVSRTFHIMFANLYIVIPPALNPMVYGVKT 
ILMFYTPAFFSILAHRFGHNVSRTFHIMFANLYIVIPPALNPMVYGVKT 



300 
298 
298 



GPCRla Prt 
GPCRlb Prt 
GPCRlc Prt 



KQIRDKVILLFSKGTG 
KQIRDKVILLFSKGTG 
KQIRDKVILLFSKGTG 



316 
314 
314 



The amino acid sequence of GPCRla has high homology to other proteins as shown in 
5 Table 1L. 



Table 1L. BLASTX results for GPCRla 




Smallest 




Sum 


Reading High 


Prob 


Sequences producing High-scoring Segment Pairs: Score 


P(N) 


ptnr: SPTREMBL-ACC:Q9WU89 ODOR RECP S18- Mus musculus, 321 aa 1005 


3.3e-101 



The disclosed GPCRla has homology to the amino acid sequences shown in the 
BLASTP data listed in Table 1M. 



Table 1M. BLASTP results for GPCRla 


Gene Index/Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 

(%). 


Positives 
(%) 


Expect 


(ji I 9938014 IreflNP 064 


Odorant receptor 
SIB gene [Mus 
musculus] 


321 


183/312 
(58%) 


236/312 
(74%) 


le-93 


686.11 


gi|7305349|ref |NP 038 


. olfactory 
receptor 67 [Mus 
musculus] 


326 


178/298 
(59%) 


226/298 
(75%) 


2e-86 


647.11 


qil 9935442 Iref INP 064 


odorant receptor 
S46 gene [Mus 
musculus] 


318 


169/310 
(54%) 


229/310 
(73%) 


3e-82 


688.11 


gi|14423837|sp|Q9H346 


OLFACTORY 
RECEPTOR 52D1 
(H0R5 *BETA14 ) 


318 


170/310 
(54%) 


226/310 
(72%) 


9e-81 


IOYD1 HUMAN 


qi| 6532001 |gb|AAD2759 
6.2IAF121976 1 


odorant receptor 
SI 9 [Mus 
musculus] 


339 


158/290 
(54%) 


206/290 
(70%) 


2e-77 
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The homology of these sequences is shown graphically in the ClustalW analysis shown 
in Table IN, 

Table IN. ClustalW Analysis of GPCRla 

1) GPCRla(SEQIDNO:2) 

2) gi[9938014lref)NP 064686.11 (NMJ)20290) odorant receptor S18 gene [Mus musculus] (SEQ ID NO:35) 

3) gil73053491reflNP 038647.11 (NM013619) olfactory receptor 67 [Mus musculus] (SEQ ID NO:36) 

4) gj|9935442lrefiNP 064688.11 (NM_020292) odorant receptor S46 gene [Mus musculus] (SEQ ID NO:37) 

5) gill4423837)sp)09H3461QYDl HUMAN OLFACTORY RECEPTOR 52D1 (HOR5T3ETA14) (SEQ ID 

NO:38) 

6) gil6532001lgblAAD27596.2iAF121976 1 (AF121976) odorant receptor S19 [Mus musculus] (SEQ ID NO:39) 
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20 



30 



40 



GPCRla 
gil9938014l 
giJ7305349| 
gil 99354421 
gi|14423837| 
gil 65320011 




I.... I.... 
jSPQDVWiYV 

iaylllie^crqtaojl: 




50 

.1 



WVDSRPHWPNTTH 



GPCRla 

gil 9938014 | 

giJ7305349| 

giI9935442| 

gil 14423837 | 

gi 16532001 | 



GPCRla 
gi| 9938014 | 
gil 73053491 
gil 9935442 j 
gi| 144238371 
gi| 6532001J 



GPCRla 
gi|9938014| 
gil 73053491 
gil 9935442 | 
gi|14423837| 
gi| 65320011 



GPCRla 

gi| 9938014 | 

gi|7305349| 

gi|9935442| 

gi|14423837| 

gil 6532001} 



GPCRla 

gil 9938014 | 

gi|7305349| 

gi 1 9935442 » 

gi|14423837l 

gi| 6532001) 



GPCRla 
gi|99380l4) 
gi|7305349| 
gil 9935442 | 




160 
■ I . 




170 180 

.1 | .... | ... .J 

IPKTfligSAjSGISl 

IssvAgS^gtaaw 

jCIpDVGVGLHKN 
iNAwflGgiGfoc 1 




250 




340 350 

|. VA | 

TyCVn JffB KGTG 

Ss^TRMUjVVWKS-- 

3SrvvfB0@svstcqh 
^rAvti;lcnevgqi*a 

17 " 
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gi 1 14423837 | jMKHVggFi^^ 

gi I 6532001 1 E-ZEpQvEEi l5SZSLLvjgv[BBLvffilK 3S^ LRI LDrlSvKRR 



GPCRla 

gi|9938014| 

gil 730534 91 DSRC 

gil 9935442 | DD— 

gil 14423837 | 

gil 6532001 | 



The homologies shown above are shared by GPCRla - GPCRlc insofar as GPCRla, 
GPCRlb and GPCRlc are homologous as shown in Table IK. 

Table 1 0 lists the domain description from DOMAIN analysis results against 
GPCR2a. This indicates that the GPCR2a sequence has properties similar to those of other 
proteins known to contain this domain as well as to the 254 amino acid 7tm domain itself. 



Table lO. Domain Analysis of GPCRla 

gnllPfamlpfamOOOOl, 7tm_l, 7 transmembrane receptor (rhodopsin 

family). (SEQ ID NO:40) 

Length - 254 residues, 100% aligned 

Score =81.6 bits (200), Expect ~ 6e-17 



GPCRla; 45 GNCILLYLIVVEHSLHEPMFFFLSMLAMTDLILSTAGVPKTLSIFWLGAREITFPGCLTQ 104 

| | +++ +|+ || ||||+|j + || . . 

GnllPfamlpfamOOOOl: 1 GNLLVILVILRTKKLRT?™^ 60 



GPCRla: 



105 MFFLHYNFVLDSAILMAMAFDRYVAICSPLRYTTILTPKTIIKSAMGISFRSFCIILPDV 164 
GnllPfamlpfamOOOOl: 61 GALFVVNG Y AS I LLLTA I S I DRYLA I VHPL RYRRI RT PRRAKVL I ^VWVLALLLSL PPL 120 

GPCRla 1 165 FLLTC L P FC RTRI I PHT YCEHI GVAQLAC ADI S I NFWYG FC V P IMT VI S DVI LI AVS Y AH 224 

GnllPfamlpfamOOOOl: 121 LFSWLRTVEEGNTTVCLIDFPEJSSVKRSYVL 180 

GPCRla : 22 5 ILCAVFCLP^QDARQKALGTCGSHVCVILMFYTPAFFSILA — HRFGHNVSRTFHIMFAN 282 

GnllPfamlpfamOOOOl: 181 RSQRSLKRRSSSER^AKMLLVWW^ 24Q 

GPCRla: 283 LYIVIPPALNPMVY 296 

GnllPfamlpfamOOOOl: 241 WLAYVNSCLNPIIY 254 

The protein similarity information, expression pattern, and map location for the 
olfactory receptor-like GPCR1 proteins and nucleic acids disclosed herein suggest that these 
olfactory receptors may have important structural and/or physiological functions characteristic 
of the olfactory receptor family. The nucleic acids and proteins of the invention are useful in 
potential diagnostic and therapeutic applications implicated in various GPCR- or olfactory 
receptor (OR)-related pathologies and/or disorders. For example, the compositions of the 
present invention will have efficacy for the treatment of patients suffering from: 
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developmental diseases, MHCI1 and III diseases (immune diseases), taste and scent 
detectability disorders, Burkitt f s lymphoma, corticoneurogenic disease, signal transduction 
pathway disorders, retinal diseases including those involving photoreception, cell growth rate 
disorders, cell shape disorders, feeding disorders, potential obesity due to over-eating, 
potential disorders due to starvation (lack of appetite), noninsulin-dependent diabetes mellitus 
(NIBDMl^b^ 

HT/-1 or HIV-2), pain, cancer (including but not limited to neoplasm; adenocarcinoma; 
lymphoma; prostate cancer; uterus cancer), anorexia, bulimia, asthma, allergies, Parkinson's 
disease, acute heart failure, hypotension, hypertension, urinary retention, osteoporosis, Crohn's 

1 0 disease, multiple sclerosis, Albright hereditary osteodystrophy, angina pectoris, myocardial 
infarction, ulcers, benign prostatic hypertrophy, psychotic and neurological disorders 
(including anxiety, schizophrenia, manic depression, delirium, dementia, and severe mental 
retardation), dentatorubro-pallidoluysian atrophy (DRPLA), hypophosphatemic rickets, 
autosomal dominant (2) acrocallosal syndrome and dyskinesias, such as Huntington's disease 

15 or Gilles de la Tourette syndrome, as well as other diseases, disorders and conditions. 

The disclosed GPCR1 protein has multiple hydrophilic regions, each of which can be 
used as an immunogen. In one embodiment, a contemplated GPCR1 epitope is from about 
amino acids 160 to 170. In additional embodiments, a GPCR1 epitope is from about amino 
acids 240 to 249, from about amino acids 260 to 270, from about amino acids 290 to 300 and 

20 from 305 to 310. The GPCR1 protein also have value in the development of powerful assay 

system for functional analysis of various human disorders, which will help in understanding of 
pathology of the disease and development of new drug targets for various disorders. 



25 GPCR2 

GPCR2 includeis two GPCR proteins disclosed below. The disclosed proteins have 
been named GPCR2a and GPCR2b, and are related to olfactory receptors. 

GPCR2a 

The disclosed GPCR2a nucleic acid of 966 nucleotides (also referred to as 
30 AC01 171 l_da2) is shown in Table 2A. The disclosed GPCR2a open reading frame ("ORF") 
begins with a ATG at nucleotides 20-22 which encodes a serine (the first amino acid of the 
mature protein) and ending with a TAA codon at nucleotides 962-964. The start and stop 
codons of the open reading frame are highlighted in bold type. Putative untranslated regions, 
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if any, arc found upstream from the initiation codon and downstream from the termination 
codon. 



Table 2A. GPCR2a nucleotide sequence (SEQ ID NO:7). 



CCCCTTGTCTCCTCACACAA TGACCCTGGGATCCCTGGGAAACAGCAGCAGCAGCGTTTCTGCTA^rTTnrT^rT^n 
GGGCATCCCTGGGCTGGAGCGCATGCACATCTGGATCTCCATCCCACTGTGCTTCATGTATCTGGTTTCCATCCCGG 
GCAACTGCACAATTCTTTTTATCATTAAAACAGAGCGCTCACTTCATGAACCTATGTATCTCTTCCTGTCCATGCTG 

TAGCCATGATGCCTGCTTTGCTCAGCTCTTTTTCATTCACTGCTTCTCCTTCCTCGAGTCCTCTGTGCTACTGTCTA 
TGGCCTTTGACCGCTTTGTGGCTATCTGCCACCCCTTGCACTATGTTTCCATTCTCACCAACACAGTCATTGGCAGG 
ATTGGCCTGGTCTCTCTGGGTCGTAGTGTAGCACTCATTTTTCCATTACCTTTTATGCTCAAAAGATTCCCCTATTG 
TGGCTCCCCAGTTCTCTCACATTCTTATTGTCTCCACCAAGAAGTGATGAAATTGGCCTGTGCCGACATGAAGGCCA 
ACAGCATCTACGGCATGTTTGTCATCGTCTCTACAGTGGGTATAGACTCACTGCTCATCCTCTTCTCTTATGCTCTG 
ATCCTGCGCACCGTGCTGTCCATCGCCTCCAGGGCTGAGAGATTCAAGGCCCTTAACACCTGTGTTTCCCACATCTG 
TGCTGTGCTGCTCTTCTACACTCCCATGATTGGCCTCTCTGTCATCCATCGCTTTGGAAAGCAGGCACCCCACCTGG 
TCCAGGTGGTCATGGGTTTCATGTATCTTCTCTTTCCTCCTGTGATGAATCCCATTGTCTACAGTGTGAAGACCAAA 
CAGATCCGGGATCGAGTGACGCATGCCTTTTGTTACTAACT 



The GPCR2 nucleic acid sequence of this invention has 586 of 883 bases (66%) 
identical to a gb:GENBANK-ID:AR009514|acc:AR009514.1 mRNA from Unknown. 
(Sequence 1 from patent US 5756309) (E » 4.1e" 67 ). 

The disclosed GPCR2a polypeptide (SEQ ID NO:8) encoded protein having 3 14 amino 
acid residues is presented in Table 2B using the one-letter amino acid code. The Signal P, 
Psort and/or Hydropathy results predict that GPCR2a has a signal peptide and is likely to be 
localized at the plasma membrane with a certainty of 0.6400. In other embodiments, it is 
localized at the Golgi body with a certainty of 0.4600, at the endoplasmic reticulum 
(membrane) with a certainty of 0.3700 or at the endoplasmic reticulum (lumen) with a 
certainty of 0. 1000. The most likely cleavage site for a GPCR2a peptide is between amino 
acids 49 and 50, at: NCT-EL. 



Table 2B. Encoded GPCR2a protein sequence (SEQ ID NO:8). 



MTLGSLGNS S S SVSATFLLSGIPGLERMHIWISIPLCFMYLVSIPGNCTILFIIKTERSLHEPMYLFLSMLALIDLG ' 

LSLCTLPTVLGIFWVGAREISHDACFAQLFFIHCFSFLESSVLLSMAFDRFVAICHPLHYVSILTNTVIGRIGLVSL 

GRSVALIFPLPFMLKRFPYCGSPVLSHSYCLHQEVMKLACADMKANSIYGMFVIVSTVGIDSLLILFSYALILRTVL 

SIASRAERFKALNTCVSHICAVLLFYTPMIGLSVIHRFGKQAPHLVQVVMGF 
THAFCY 



The disclosed GPCR2a amino acid sequence of the protein of the invention was found 
to have 171 of 305 amino acid residues (56%) identical to, and 219 of 305 amino acid residues 
(71%) similar to, the 320 amino acid residue ptiir:SPTREMBL-ACC:088628 protein from 
Rattus norvegicus (Rat) (PUTATIVE G-PROTEIN COUPLED RECEPTOR RA1C) (E = 3 7e 

92) ' 

GPCR2b 
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The disclosed GPCR2b nucleic acid of 966 nucleotides (also referred to as CG50147- 
01) is shown in Table 2C. The disclosed GPCR2b open reading frame ("ORF") begins with 
an ATG at nucleotides 20-22 and ending with a TAA codon at nucleotides 962-964. The start 
and stop codons of the open reading frame are highlighted in bold type. Putative untranslated 
regions, if any, are found upstream from the initiation codon and downstream from the 
termination codon. 



Table 2C. GPCR2b nucleotide sequence (SEQ ID NO:9). 

CCCCTTGTCTCCTCACACAA TGACCCTGG6ATCCCTGGGAAACAGCAGCAGCAGCGTTTCTGCTACCTTCCTGC 
TGAGTGGCATCCCTGGGCTGGAGCGCATGCACATCTGGATCTCCATCCCACTGTGCTTCATGTATCTGGTTTCC 
ATCCCGGGCAACTGCACAATTCTTTTTATCATTAAAACAGAGCGCTCACTTCATGAACCTATGTATCTCTTCCT 
GTCCATGCTGGCTCTGATTGACCTGGGTCTCTCCCTTTGCACTCTCCCTACAGTCCTGGGCATCTTTTGGGTTG 
GAGCACGACAAATTAGCCATGATGCCTGCTTTGCTCAiSCTCTTTTTCATTCACTGCTTCTCCTTCCTCGAGTCC 
TCTGTGCTACTGTCTATGGCCTTTGACCGCTTTGTGGCTATCTGCCACCCCTTGCACTATGTTTCCATTCTCAC 
CAACACAGTCATTGGCAGGATTGGCCTGGTCTCTCTGGGTCGTAGTGTAGCACTCATTTTTCCATTACCTTTTA 
TGCTCAA7iAGATTCCCCTATTGTGGCTCCCCAGTTCTCTCACATTCTTATTGTCTCCACCAAGAAGTGATGAAA 
TTGGCCTGTGCCGACATGAAGGCCAACAGCATCTACGGCATGTTTGTCATCGTCTCTACAGTGGGTATAGACTC 
ACTGCTCATCCTCTTCTCTTATGCTCTGATCCTGCGCACCGTGCTGTCCATCGCCTCCAGGGCTGAGAGATTCA 
AGGCCCTTAACACCTGTGTTTCCCACATCTGTGCTGTGCTGCTCTTCTACACTCCCATGATTGGCCTCTCTGTC 
ATCCATCGCTTTGGAAAGCAGGCACCCCACCTGGTCCAGGTGGTCATGGGTTTCATGTATCTTCTCTTTCCTCC 
TGTGATGAATCCCATTGTCTACAGTGTGAAGACCAAACAGATCCGGGATCGAGTGACGCATGCCTTTTGTTACT 
AACT 



The disclosed GPCR2b of this invention maps to chromosome 9 pl3. 1-13.3 and the 
GPCR2B the nucleic acid sequence of this invention has 585 of 883 bases (66%) identical to a 
gb:GENBANK-ID:AR009514|acc:AR009514.1 mRNA from Unknown. (Sequence 1 from 
patent US 5756309) (E = Lie* 66 ). 

The disclosed GPCR2b polypeptide (SEQ ID NO: 10) encoded protein having 314 
amino acid residues is presented in Table 2D using the one-letter amino acid code. The Signal 
P, Psort and/or Hydropathy results predict that GPCR2b has a signal peptide and is likely to be 
localized at the plasma membrane with a certainty of 0.6400. In other embodiments, it is 
localized at the Golgi body with a certainty of 0.4600, at the endoplasmic reticulum 
(membrane) with a certainty of 0.3700 or at the endoplasmic reticulum (lumen) with a 
certainty of 0.1000. The most likely cleavage site for a GPCR2b peptide is between amino 
acids 49 and 50, at: NCT-IL. 



Table 2D. Encoded GPCR2b protein sequence (SEQ ID NO:10). 

MTLGSLGNSSSSVSATFLLSGIPGI^RMHIWISIPLCF^ 

LSLCTLPTVLGIFWVGARQISHDACFAQLFFIHCFSFLESSVLLSMAFDRFVAICHPLHYVSILTNTVIGRIGLVSL 
GRSVALIFPLPFMLKRFPYCGSPVLSHSYCLHQEVMKIAC^DMKANSiyGMHVIVSTVGIDSLLILFSYALIIJlTVL 
SIASRAERFKALNTCVSHICAVLLFYTPMIGLSVIHRFGKQAPHLVQ 



The disclosed GPCR2b amino acid sequence of the protein of the invention was found 

to have 170 of 305 amino acid residues (55%) identical to, and 219 of 305 amino acid residues 
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(71%) similar to, the 320 amino acid residue ptnr:SPTREMBL-ACC:088628 protein from 
Rattus noi-vegicus (Rat) (PUTATIVE G-PROTEIN COUPLED RECEPTOR RA1C) (E - 7.7e" 
*)■ 

Possible SNPs found for GPCR2b are listed in Tables 2E and 2F. 

5 



Table 2E: SNPs 


Consensus 


Depth 


Base 


PAF 


Position 




Change 




313 


21 


OG 


0.429 


543 


28 


T>- 


0.071 




Table 2F: SNPs 


Nucleotide 


Base 


Amino 


Base 


Position 


Change 


Acid 


Change 






Position 




124 


A>G 


Silent 


N/A 


145 


T>C 


Silent 


N/A 


789 


A>G 


257 


Tyr>Cys 


841 


C>T 


Silent 


N/A 



GPCR2 is expressed in at least the following tissues: apical microvilli of the retinal 
pigment epithelium, arterial (aortic), basal forebrain, brain, Burkitt lymphoma cell lines, 

10 corpus callosum, cardiac (atria and ventricle), caudate nucleus, CNS and peripheral tissue, 
cerebellum, cerebral cortex, colon, cortical neurogenic cells, endothelial (coronary artery and 
umbilical vein) cells, palate epithelia, eye, neonatal eye, frontal cortex, fetal hematopoietic 
cells, heart, hippocampus, hypothalamus, leukocytes, liver, fetal liver, lung, lung lymphoma 
cell lines, fetal lymphoid tissue, adult lymphoid tissue, those that express MHC II and ELI 

15 nervous, medulla, subthalamic nucleus, ovary, pancreas, pituitary, placenta, pons, prostate, 
putamen, serum, skeletal muscle, small intestine, smooth muscle (coronary artery in aortic) 
spinal cord, spleen, stomach, taste receptor cells of the tongue, testis, thalamus, and thymus 
tissue. This information was derived by determining the tissue sources of the sequences that 
were included in the invention including but not limited to SeqCalling sources, public EST 

20 sources, literature sources, and/or RACE sources. 

The term GPCR2 is used to refer to all GPCR2 variants or members of the GPCR2 
family disclosed herein unless we identify a specific family member or variant. 

Nucleotide sequence homologies between the GPCR2 variants is shown in a Clustal W 
in Tabic 2G. 
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Tabic 2G. Clustal W of GPCR2 Nucleotide Sequences 
GPCR2a ^^SSMEi^33SS^SSSS!SS^^SS^S3^J!S^JS3^i so 



CCCCITGTCTCCTCACACAATGACCCTGGGATCCCTGGGAAACAGCAG 
CCCCTTGTCTCCTCACACAATGACCCTGGGATCCCTGGGAAACAGCAGCA 



GCAGCGTTTCTGCTACCTTCCTGCTGAGjGGCATCCCTGGGCTGGAGCGC 
GCAGCGTTTCTGCTACCTTCCTGCTGAGHGGCATCCCTGGGCTGGAGCGC 



TGCACATCTGGATCTCCATCCCACTGTGCTTCATGTATCTGGTTTCCAT 
ATGCACATCTGGATCTCCATCCCACTGTGCTTCATGTATCTGGTTTCCAT 



GPCR2a 
GPCR2b 



CCCGGGCAACTGCACAATTCTTTTTATCATTAAAACAGAGCGCTCACTTCj 
CCCGGGCAACTGCACAATTCTTTTTATCATTAAAACAGAGCGCTCACTTC 



199 
200 



GPCR2a 
GPCR2b 



TGAACCTATGTATCTCTTCCTGTCCATGCTGGCTCTGATTGACCTGGGT 
^TGAACCTATGTATCTCTTCCTGTCCATGCTGGCTCTGATTGACCTGGGT 



249 
250 



GPCR2a 
GPCR2b 



CTCTCCCTTTGCACTCTCCCTACAGTCCTGGGCATCTTTTGGGTTGGAG 
CTCTCCCTTTGCACTCTCCCTACAGTCCTGGGCATCTTTTGGGTTGGAGC 



299 
300 



GPCR2a 
GPCR2b 



TTAGCCATGATGCCTGCTTTGCTCAGCTCTTT.TTCATTCACT 
TTAGCCATGATGCCTGCTTTGCTCAGCTCTTTTTCATTCACT 



349 
350 



GPCR2a 
GPCR2b 



GCTTCTCCTTCCTCGAGTCCTCTGTGCTACTGTCTATGGCCTTTGACCGC 
GCTTCTCCTTCCTCGAGTCCTCTGTGCTACTGTCTATGGCCTTTGACCGC 



399 
400 



TTTGTGGCTATCTGCCACCCCTTGCACTATGTTTCCATTCTCACCAACAC 
TTTGTGGCTATCTGCCACCCCTTGCACTATGTTTCCATTCTCACCAACAC 



^^^^HAGTCATTGGCAGGATTGGCCTGGTCTCTCTGGGTCGTAGTGTAGCACTCA»ra 

GTCATTGGCAGGATTGGCCTGGTCTCTCTGGGTCGTAGTGTAGCACTCA 



GPCR2a 
GPCR2b 



TTTTTCCATTACCTTTTATGCTCAAAAGATTCCCCTATTGTGGCTCCCCA 
TTTTTCCATTACCTTTTATGCTCAAAAGATTCCCCTATTGTGGCTCCCCA 



549 
550 



GPCR2a 
GPCR2b 

GPCR2a 
GPCR2b 

GPCR2a 
GPCR2b 

GPCR2a 
GPCR2b 

GPCK2a 
GPCR2b 

GPCR2a 
GPCR2b 

GPCR2a 
GPCR2b 

GPCR2a 
GPCR2b 

GPCR2a 
GPCR2b 



GTTCTCTCACATTCTTATTGTCTCCACCAAGAAGTGATGAAATTGGCCTG 
GTTCTCTCACATTCTTATTGTCTCCACCAAGAAGTGATGAAATTGGCCTG 



TGCCGACATGAAGGCCAACAGCATCTACGGCATGTTTGTCATCGTCTCT 
TGCCGACATGAAGGCCAACAGCATCTACGGCATGTTTGTCATCGTCTCTA 



CAGTGGGTATAGACTCACTGCTCATCCTCTTCTCTTATGCTCTGATCCTG 
CAGTGGGTATAGACTCACTGCTCATCCTCTTCTCTTATGCTCTGATCCTG 



CGCACCGTGCTGTCCATCGCCTCCAGGGCTGAGAGATTCAAGGCCCTTAA 
CGCACCGTGCTGTCCATCGCCTCCAGGGCTGAGAGATTCAAGGCCCTTAA 



CACCTGTGTTTCCCACATCTGTGCTGTGCTGCTCTTCTACACTCCCATGA 
CACCTGTGTTTCCCACATCTGTGCTGTGCTGCTCTTCTACACTCCCATGA 



TTGGCCTCTCTGTCATCCATCGCTTTGGAAAGCAGGCACCCCACCTGGTC 
TTGGCCTCTCTGTCATCCATCGCTTTGGAAAGCAGGCACCCCACCTGGTC 



CAGGTGGTCATGGGTTTCATGTATCTTCTCTTTCCTCCTGTGATGAATCC 
CAGGTGGTCATGGGTTTCATGTATCTTCTCTTTCCTCCTGTGATGAATCC 



uATTGTCTACAGTGTGAAGACCAAACAGATCCGGGATCGAGTGACGCATG 
CATTGTCTACAGTGTGAAGACCAAACAGATCCGGGATCGAGTGACGCATG 



CCTTTTGTTACTAACT 
CCTTTTGTTACTAACT 



965 
966 
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Amino acid sequence homologies between the GPCR2 variants is shown in a Clustal 
Win Table 2H. 

Table 2H. Clustal W of GPCR2 Amino Acid Sequences 



GPCR2a 


Prt 


GPCR2b 


Prt 


GPCR2a 


Prt 






GPCR2a 


Prt 


GPCR2b 


Prt 


GPCR2a 


Prt 


GPCR2b 


Prt 


GPCR2a 


Prt 


GPCR2b 


Prt 


GPCR2a 


Prt 


GPCR2b 


Prt 


GPCR2a 


Prt 


GPCR2b 


Prt 



mtlgslg3ssssvsatfllsgipglermhiwisiplcfmylvsipgecti 
mtlgslgJssssvsatfllsgipglermhiwisiplcfmylvsipgBcti 



50 
50 



LFI IKTERSLHEPMYLFLSMLALI DLGLSLCTLPTVLGI FWVG. 
LFI IKTERSLHEPMYLFLSMLALI DLGLSLCTLPTVLGI FWVG 



g 100 



ACFAQLFFIHCFSFLESSVLLSMAFDRFVAICHPLHYVSHiTjBTVIGRIG 
ACFAQLFFIHCFSFLESSVLLSMAFDRFVAICHPLHYVSILTOTVIGRIG 



150 
150 



lvslgrsvalifplpfmlkrfpycgspvlshsyclhqevmklacad; 
lvslgrsvalifplpfmlkrfpycgspvlshsyclhqevmklacadm 



HSjN 200 

JN 200 



SIYGMFVIVSTVGIDSLLILFSYALILRTVLSIASRAERF 
S I YGMFVI VSTVGI DSLLI LFSYALI LRTVLS I ASRAER 



CAVLLFYTPMIGLSVIHRFGKQAPHLVOWMGFMYLLFPPVMjpiVYSVK^pPi 

cavllfytpmiglsvihrfgkqaphlvqwmgfmyllfppvmBpivysvk 



TKQIRDRVTHAFCY 
TKQIRDRVTHAFCY 



314 
314 



The amino acid sequence of GPCR2a has high homology to other proteins as shown in 
5 Table 2L 



Table 21. BLASTX results for GPCR2a 




Smallest 




Sum 


Reading High 


Prob 


Sequences producing High-scoring Segment Pairs: . Score 


PIN) 


ptnr:SPTREMBL-ACC:088628 GPCRECP - Rattus norv, 320 aa... 920 


3.7e-92 



The disclosed GPCR2a has homology to the amino acid sequences shown in the 
BLASTP data listed in Table 2J. 



Table 2 J. BLASTP results for GPCR2a 


Gene Index/Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


gi|13540539|ref |NP 1104 
01.11 


prostate specific G- 
protein coupled 
receptor [Homo 
sapiens] 


320 


172/305 
(56%) 


224/305 
(73%) 


2e-85 ! 


gi|17063576|qb|AAL35109 
.1IAF37B854 1 


prostate-specific G 

protein-coupled 
receptor RAlc [Mus 
musculus] 


320 


173/305 
(56%) 


220/305 
(71%) 


4e-85 


gil 11908220|gb|AAG41684 

JUL 


MOR 3* Beta 4 [Mus 
musculus] 


319 


179/306 
(58%) 


225/306 
(73%) 


9e-85 
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qi|3420759|qblAADl2761. 
ii 


putative G-protein 
coupled receptor 
RAlc [Rattus 
norvegicus] 


320 


171/305 
(56%) 


219/305 
(71%) 


2e-84 


qi|14423836|spl09H344|O 
XI2 HUMAN 


OLFACTORY RECEPTOR 
5112 (HOR5 ' BETA12) 


312 


173/298 
(58%) 


218/298 
(73%) 


2e-63 



The homology of these sequences is shown graphically in the ClustalW analysis shown 
in Table 2K. 

Table 2K. ClustalW Analysis of GPCR2a 

1) GPCR2a (SEQ ID NO:8) 

2Vgill3540539lref|NP 110401 1| (NMJ)30774) prostate specific G-protein coupled receptor [Homo sapiens] 
(SEQIDNO:41) 

3) gil 1 7063576|gbiAAL35 1 09. 1 1 AF378854 1 (AF378854) prostate-specific G protein-coupled receptor RAlc 
[Mus musculus] (SEQ ID NO:42) 

4) 'gilll908220lgb lAAG41684.il (AF133300) MOR 3*Beta4 [Mus musculus] (SEQ ID NO:43) 

5 ) gil3420759leblAAD12761.1| (AF079864) putative G-protein coupled receptor RAlc [Rattus norvegicus] (SEQ 
IDNO-.44) 

6) gill44238361spl09H3441QX12 HUMAN OLFACTORY RECEPTOR 5112 (HORfBETA^) (SEQ ID 
NO:45) 



GP.CR2a 

gi|13540539| 

gi|17063576| 

gil 1190.8220 1 

giI3420759| 

gi|14423836| 



10 

I I I 

LGSLGfflSSSSVSr 
SSC j FTHj 

scr— [ — fthI 

TS jSSTIVSg 

SC j FTH! 

1LF B— vth; 



GPCR2a 
gil 13540539 | 
gi|17063576| 
gi|11908220| LH 
gi| 3420759 | 
gi | 144238361 



GPCR2a 
gil 13540539 | 
gi|17063576| 
gil 11908220 | 
gi| 34207591 
gl| 14423836 | 



GPCR2a 
gi 113540539 | 
gi | 17063576 | 
gi| 11908220 | 
gi| 34207591 
gi| 144238361 



GPCR2a 

gi| 135405391 

gi| 170635761 

gi|11908220| 

gi|3420759| 

gi|14423836| 




260 



270 



280 



290 



300 
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GPCR2a 

gi 1 13540539 1 

gi(17063576l 

gi|11908220| 

gi|3420759| 

gi | 144238361 



GPCR2a 

gi|13540539| 

gi|11908220| 
gi | 3420759! 




.1. 



I .... I .... I . 

i IH^KOAPmBofflvgHri 

iNSLIIPIfflPfflvS jDI 
AKHSS PpbtHI F^AHI 

Snsldp?B h Bl^dV 

iKHVPCY^BLEsN' 



310 



320 

. . I I .... I .... I . 

JthaRcy 

JlamSkiscdkdlqavggk 

^LAj^tfSGDKDIEAGGNT* .-. 

X*> #3EGILHLLCS PKI SS ITM 

iTgflLAKgKI SCDKDI EAGGNT 





gi 1 144238361 HJeJJJrAIFRMShHIKI 



The homologies shown above are shared by GPCR2a and GPCR2b insofar as GPCR2a 
and GPCR2b are homologous as shown in Table 2H. 

Table 2L lists the domain description from DOMAIN analysis results against GPCR2a. 
This indicates that the GPCR2a sequence has properties similar to those of other proteins 
known to contain this domain as well as to the 254 amino acid 7tm domain itself. 



Table 2L. Domain Analysis of GPCR2a 

gnl I PfamlpfamOOOOl , 7tm_l, 7 transmembrane receptor (rhodopsin 

family) . (SEQ ID NO: 4 6) 

Length - 254 residues, 100% aligned 

Score »70.9 bits (172), Expect - le-13 



10 



.15 



GPCR2a: 


46 


Gnl | PfamlpfamOOOOl 


: 1 


GPCR2a: 


106 


Gnl I Pf am| pf amOOOOl 


: 61 


GPCR2a: 


166 


Gnl 1 PfamlpfamOOOOl 


: 121 


GPCR2a : 


224 


Gnl | PfamlpfamOOOOl 


: 170 


GPCR2a: 


276 


Gnl | PfamlpfamOOOOl 


: 230 



GNCTILFI IKTERSLHEPMYLFLSMLAL1DLGLSLCTLPTVLGI FWVGAREI SHDACFAQ 105 
II +++| H I +11 11+ II I II I I 

GNLLVILVILRTKKLRTPTKIFLLNLAVADLLFLLTLPPWALYYLVGGDWVFGDALCKLV 60 

LFFIHCFSFLESSVLLSMAFDRFVAICHPLHYVSILTNTVIGRIGLVSLGRSVALIFPLP 165 

+ +| +++ II++H Ml | | | +|+ ++ | | 

GALFWNGYASILLLTAISIDRYLAIVHPLRYRRIRTPRRARVLILLVWVLALLLSLPPL 120 



1 + 



+ I 



I + + + l + ll I 
- S VKRS Y VLL S TLVGFVL PLLVI L VC Y 169 



II 11+ I 



+ 1 



-KALNTC V SHI CA VLL FYT PMI G LS V I HRFGKQAPH 275 
|| + + +1+1 + ++ + 



+III+I 



The protein similarity information, expression pattern, and map location for the 
olfactory receptor-like protein and nucleic acid GPCR2 suggest that this olfactory receptor 
may have important structural and/or physiological functions characteristic of the olfactory 
receptor family. The nucleic acids and proteins of the invention are useful in potential 
diagnostic and therapeutic applications implicated in various GPCR- or olfactory receptor 
(OR)-related pathologies and/or disorders. For example, the compositions of the present 
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invention will have efficacy for treatment of patients suffering from: developmental diseases, 
MHCII and III diseases (immune diseases), taste and scent detectability disorders, Burkitt's 
lymphoma, corticoneurogenic disease, signal transduction pathway disorders, retinal diseases 
including those involving photoreception, cell growth rate disorders; cell shape disorders, 
5 feeding disorders;control of feeding; potential obesity due to over-eating; potential disorders 
due to starvation (lack of apetite), noninsulin-dependent diabetes mellitus (NIDDM1), 
bacterial, fungal, protozoal and viral infections (particularly infections caused by HIV-1 or 
HTV-2), pain, cancer (including but not limited to neoplasm; adenocarcinoma; lymphoma; 
prostate cancer; uterus cancer), anorexia, bulimia, asthma, Parkinson's disease, acute heart 

1 0 failure, hypotension, hypertension, urinary retention, osteoporosis, Crohn's disease; multiple 
sclerosis; and treatment of Albright hereditary ostoeodystrophy, angina pectoris, myocardial 
infarction, ulcers, asthma, allergies, benign prostatic hypertrophy, and psychotic and 
neurological disorders, including anxiety, schizophrenia, manic depression, delirium, 
dementia, severe mental retardation, dentatorubro-pallidoluysian atrophy(DRPLA) 

15 hypophosphatemic rickets, autosomal dominant (2) Acrocallosal syndrome and dyskinesias, 
such as Huntington's disease or Gilles de la Tourette syndrome and/or other pathologies and 
disorders of the like. 

The disclosed GPCR2 protein has multiple hydrophilic regions, each of which can be 
used as an immunogen. In one embodiment, a contemplated GPCR2 epitope is from about 
20 amino acids 170 to 180. In additional embodiments, a GPCR2 epitope is from about amino 
acids 185 to 190, from about amino acids 195 to 200, and from 280 to 315. The GPCR2 
protein also have value in the development of powerful assay system for functional analysis of 
various human disorders, which will help in understanding of pathology of the disease and 
development of new drug targets for various disorders. 

25 GPCR3 

The disclosed GPCR3 nucleic acid of 1251 nucleotides (also referred to as 
GMAC024428-AJ is shown in Table 3. The disclosed GPCR3 open reading frame begins 
with a ATG at nucleotides 91-93 and ending with a TGA codon at nucleotides 1 162-1164. 
The start and stop codons of the open reading frame are highlighted in bold type. Putative 
30 untranslated regions, if any, are found upstream from the initiation codon and downstream 
from the termination codon. 
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Table 3A. GPCR3 nucleotide sequence (SEQ ID NO:ll). 



CAAAATGATTATAGCTGACAAAATCAGGAA6TGTGTTGTTAACTTCCTGACTTCTTATATTTCAGAG AACGAAGAGT 
TGAACCATTTAACATGAATTGGGTAAATAAKACTfiT^^ 



GGCTAGAGATTCCACCCTTTGTGATGTTTCTGTTTTCCTATATCTTGACAATCTTTGGCAATCTGACAATAATTCTT 

GTGTCACATGTGGATTTCAAACTCCACACCCCTATGTAC1TTTTTCTTAGCAATCTCTCACTCCTGGACCTTTGCTA 

TACCACAAGTACAGTTCCACAAATGCTGGTAAACATATGC^CACCAGGAAAGTAATCAGTTATGGTGGCTGTGTGG 

CCCAGCTTTTCATTTTCCTGGCCTTGGGTTCCACAGAATGTCTTCTCCTGGCCGTCATGTGCTTTGATAGGTTTGTA 

GCTATTTGTCGGCCTCTCCATTACTCAATTATCATGCACCAGAGGCTCTGCTTCCAGTTGGCAGCTGCATCCTGGAT 

TAGTGGCTTTAGCAATTCAGTATTACAGTCCACCTGGACACTTAAGATGCCACTGTGTGGTCACAAAGAAGTGGATC 

ACTTCTTCTGTGAAGTCCCTGCTCTGCTCAAGTTGTCCTGTGTTGACACAACAGCAAATGAGGCTGAACTATTCTTC 

ATCAGTGTGCTATTCCTTCTAATACCCGTGACACTCATCCTTATATCGTATGCTTTTATTGTCCAAGCAGTGTTGAG 

AATCCAGTCTGCTGAAGGTCMCGAAAGGCATTTGGGACATGTGGCTCCCATCTAATTGTGGTGTCACTTTTTTATG 

GTACAGCTATCTCCATGTACCTGCAACCACCTTCACCCAGCTCCAAAGACCGGGGAJVAGATGGTTTCTCTCTTCTGT 

GGAATCATTGCACCCATGCTGAATCCCCTTATATATACACTTAGGAACAAAGAGGTAAAGGAAGCCTTTAAAAGG 

GGTTGCAAAGAGTCTTCTTAATCAAGAAATAAGAAATATGCAAATGATAAGCTTTGQTAJ^GACACAGTGCTTACTT 
ACCTTACTAACTTCTCCGCAAGTTGTCCT^ 

TTTCCTTG ACAAAAAGCTATATTTGTTTCTGTTGCCTAAACATTTTCATTGAACAAGCCCC CAGAATTGGCCTTCnA 
ATGCACCAAAAACTGTAAT " 



The disclosed GPCR3 of this invention maps to chromosome 3 the nucleic acid 
sequence of this invention has 881 of 1 1 19 bases (78%) identical to a gb:GENBANK- 
ID:RATOLlRECE|acc:L34074.1 mRNA from Rattus norvegicus (Rat OL1 receptor gene, 
complete cds (E = 2.1e" 142 ). Chromosome localization information was assigned using OMIM, 
the electronic northern bioinformatic tool implemented by CuraGen Corporation, public ESTs, 
public literature references and/or genomic clone homologies. This was executed to derive the 
chromosomal mapping of the SeqCalling assemblies, Genomic clones, literature references 
and/or EST sequences that were included in the invention. 

The disclosed GPCR3 polypeptide (SEQ ID NO: 12) encoded protein having 357 
amino acid residues is presented in Table 3B using the one-letter amino acid code. The Signal 
P, Psort and/or Hydropathy results predict that GPCR3 has a signal peptide and is likely to be 
localized at the plasma membrane with a certainty of 0.6000. In other embodiments, it is 
localized at the Golgi body with a certainty of 0.4000, at the endoplasmic reticulum 
(membrane) with a certainty of 0.3000 or at the microbody (peroxisome) with a certainty of 
0.3000. The most likely cleavage site for a GPCR3 peptide is between amino acids 41 and 42, 
at: IFG-NL. 



Table 3B. Encoded GPCR3 protein sequence (SEQ ID NO:12). 



MNW\^KSVPQEFILLVFSDQPWI*EIPPF\^FLFSYILTIFGNLTIILVS HVDF1CLHTPMYFFLSNLSLLDLCYTTST 

VPQMLVNICNTRKVISYGGCVAQLFIETJtfiGSTECLLIAVMC^ 

NSVLQSTWTU<MPLCGHKEVDHFFCEVPA^ 

EGQRKAFGTCGSHLIWSLFYGTAI SMYLQPPSPSSKDRGKMVSLFCGIIAPMLNPLIYTIJINKEVKEAFKRLVAKS 
LLNQEIRNMQMISFAKDTVLTYLTNFSASCPIFVITIENYCNLPQRKFP 



The disclosed GPCR3 full amino acid sequence of the protein of the invention was 
found to have 310 of 310 amino acid residues (100%) identical to, and 310 of 310 amino acid 
residues (100%) similar to, the 310 amino acid residue ptnr:SPTREMBL-ACC:Q9Y299 
protein from Homo sapiens (Human) (OLFACTORY RECEPTOR (E = 8.6e~ 165 ). 
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GPCR3 is expressed in at least the following tissues: apical microvilli of the retinal 
pigment epithelium, arterial (aortic), basal forebrain, brain, Burkitt lymphoma cell lines, 
corpus callosum, cardiac (atria and ventricle), caudate nucleus, CNS and peripheral tissue, 
cerebellum, cerebral cortex, colon, cortical neurogenic cells, endothelial (coronary artery and 
umbilical vein) cells, palate epithelia, eye, neonatal eye, frontal cortex, fetal hematopoietic 
cells, heart, hippocampus, hypothalamus, leukocytes, liver, fetal liver, lung, lung lymphoma 
cell lines, fetal lymphoid tissue, adult lymphoid tissue, those that express MHC II and III 
nervous, medulla, subthalamic nucleus, ovary, pancreas, pituitary, placenta, pons, prostate, 
putamen, serum, skeletal muscle, small intestine, smooth muscle (coronary artery in aortic) 
spinal cord, spleen, stomach, taste receptor cells of the tongue, testis, thalamus, and thymus 
tissue. This information was derived by determining the tissue sources of the sequences that 
were included in the invention including but not limited to SeqCalling sources, public EST 
sources, literature sources, and/or RACE sources. 

Possible SNPs found for GPCR3 are listed in Tables 3C and 3D. The SNP at bp 1 122 
found in Table 3D is also referred to as Accession Number CG92 194-01. 



Table 3C: SNPs 


Consensus 
Position 


Depth 


Base 
Change 


PAF 


124 


12 


A>C 


0.167 


319 


11 


A>G 


0.273 




Table 3D: SNPs 


Nucleotide 
Position 


Base 
Change 


Amino 
Acid 
Position 


Base 
Change 


129 


T>C 


i Silent 


N/A 


318 


T>C 


Silent 


N/A 


1122 


T>C 


Silent 


N/A 



The amino acid sequence of GPCR3 has high homology to other proteins as shown in 
Table 3E. 

Table 3E. BLASTX results for GPCR3 

Smallest 
Sum 

Reading High Prob 

Sequences producing High-scoring Segment Pairs: scor e P(N) 

ptnr:SPTREMBL-ACC:Q9Y299-OLF RECP - Homo Sapiens, 310 aa. . 1605 8 6e-165 
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The disclosed GPCR3 has homology to the amino acid sequences shown in the 
BLAST? data listed in Table 3R 



Table 3F. BLASTP results for GPCR3 


Gene Index/Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


gi|15304846fref jXP 05 
3609.11 


olfactory 
receptor, family 
2, subfamily B, 

member 2 
[Homo sapiens] 


357 


357/357 
(100%) 


357/357 
(100%) 


0.0 


qi|14780900|ref |NP 14 
9046.11 


olfactory 
receptor, family 
2, subfamily B, 

member 2 
I nomo aapienaj 


357 


356/357 
(99%) 


357/357 
(99%) 


0.0 


gi|3080467|emb|CAB114 
27.11 


olfactory 
receptor [Homo 
sapiens] 


310 


310/310 
(100%) 


310/310' 
(100%) 


e-159 


gi]11177906|ref |NP 06 
8632.11 


Olfactory 
receptor [Rattus 
norvegicus] 


313 


261/310 
(84%) 


284/310 
(91%) 


e-134 


gi|14423785|sp|P58173]0 
2B6 HUMAN 


OLFACTORY RECEPTOR 
2B6 (HS6M1-32) 
(OLFACTORY RECEPTOR 
6-31) 

(OR6-31) 


313 


253/310 
(81%) 


278/310 
(89%) 


e-128 



The homology of these sequences is shown graphically in the ClustalW analysis shown 
in Table 3G. 

Table 3G. ClustalW Analysis of GPCR3 

1) GPCR3a (SEQIDNO:12) 

2 ) &ill53048461reflXP 053609. 1| (XMJ)53609) olfactory receptor, family 2, subfamily B, member 2[Homo 
sapiens] (SEQ ID NO:47) 

3) gill4780900lreflNP 149046. 1| rNM_033O57^ olfectory receptor, femily 2, subtamily B, member 2 [Homo 
sapiens] (SEQ ID NO:48) 

4) gil3080467lemblCAB1 1427.1j (Z98744) olfactory receptor [Homo sapiens] (SEQ ID NO: 49) 

5) gi|in77906)reflNP 068632.1) (NM 021860) Olfactory receptor [Rattus norvegicus] (SEQ ID NO:50) 
<5) gi|14423785lsp)P58173IQ2B6 HUMAN OLFACTORY RECEPTOR 2B6 (HS6M1-32) (OLFACTORY 
RECEPTOR 6-31) (OR6-31) (SEQ ID NO:51) 



GPCR3 

gi|15304846| 
gi|14780900] 
gi 130804671 
gi|11177906! 
gi|14423785| 



GPCR3 

gi|15304846| 
gi|14780900J 
gi I 3080467 1 




40 

I.. 



60 

.1 .. 



70 



80 

.1.. 



IFGNLT 
IFGNLT 
IFGNLT 
IFGNLT 

ifgkSS 

IFGNLT 



90 

. I . . 




VDFKLHTPMYFFLSNLSLLDLCYTTSTVPQMLVNICNTEIKVISYGGCVAC' 
VDFKLHTPMYFFLSNLS LLDLC YTTS TVPQML VNI CNTRKVI S YGGC VAQ 
VT>FKlJJTPMYFFLSl^]^I/:YTrSTVPO^Wian , RKVISYGGCVAC 
7DFKLHTPMYFFL5NL5LLDLCYTTSTVPQMLVKI CNTRKVI 3 YGGCV AC 
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gi|11177906| 
gi|14423705| 



GPCR3 

gil 153048461 
gi|14780900| 
gil 30804 67 | 
gi|11177906| 
gi| 14423785 | 



KLHTPMYF 
KLHTPMYF 



• t. 



110 
..I.. 



120 
..|.. 



130 
..I.. 



140 



150 
. . I 



LFinjUiGSTECLLLAVMCFDRFVAICRPLHYSIIMHQRLCFQLAAASWl 
U FX FLALGSTECLLLAVKCFDRFVJVI CRPLHYS 1 ZMKQRLC FQLAAAS WI 
LFIFUO^STZCLIJAVMCTOI^AICRPUWSIIMHQI^ 
LFIFLAIiOSTCCLLLAVKCFBRFVMCRPLUYSZIMRQIUiCFQIiAAASWI 
LFIFI^STECguSvM^R^ 



GPCR3 

gi|15304846| 
gi|14780900| 
gil 3080467 | 
gi|11177906| 
gi|14423785| 



GPCR3 

gi|15304846| 
gil 14780900 | 
gil 3080467 | 
gil 111779061 
gill4423785| 




• I. 



210 



■ I. 



220 



230 
..I.. 



240 
.. I . . 



250 



FISVLFLLIPVTLILISYAFIVQAVLRIQSAEGQRKAFGTCGSHLIWSL 
FISVLFLLIPVTLILISYAFIVQAVLRIQSAEGQRKAFGTCGSHLIWSL 
FISVLJTIJ^PVTLILISYAFIVQAVLRIQSAEGRRKAFGTCGSHLIVVSL 
FI 8 VLFLL I PVTLILI S YAFZ VQAVL RIQS AEGQRKAFGTCGS HLI WS L 
F I S VLFLLI PVTLILI 8 YAFI VQAVlQlSs AESrrKAFGTCGSHLIVVEl 

HsSlf^tp^ltltsyafivISavlriosaegrRkafgtcgshlivvsl 



260 
• I I ■ . 



270 



280 



290 



300 



GPCR3 

gi|153048461 
gi|14780900j 
gil 30804 67 | 
gil 111779061 

gi 1 14423785 1 i^btf^vav y<TOg^^ioa^;iCi^<wa YM 

310 320 330 340 350 

— vi , ■ : i — i — i — i — t — i — i — i i 

GPCR3 

gi|15304846| 
gi|14780900| 
gi| 3080467 | 
gi|11177906| 
gi|14423785| 



F YGTAI SMYLQPPSPSSKDRGKMVSLFCGI I APMLNPLI YTLKNKEVKEA 

FYGTAISMYLQPPSPSSKDRGKNVSLFCGIIAPMLNPLIYTLRNKEVKEA 

FYGTAISMYLQPPSPSSKDRGKMVSI*FCGIIAPMLMPLIYTLRNKEVKEA 

FYGTAISMYIiQPPSPSSKDRGKMVSLFCGIIAPMLNPLIYTLRNKEVK 

FYGTAlBMYI^PPSPSSKDRGKMVSLFWGI iBPMLNPLI YTLRNgEVKgA 

FYHTAESftYLOPPSPSSKDRGKMVSLFBGITAPMLNPLTYTLRNKEVKFr 



?KRLVAKSU^IQEIRNMQMISFAKDTVLTYLTNFSASCPIFVITIENYCN 
FKRLVAKSU^QEIRNMQMISFAKDTVLTYLTNFSASCPIFVITIENYCK 
FKRLVAKSL LNQEIRNMQMISF AKDTVLTYLTWFSASCPIFVITIENYCt 
FKRLVAKSL 



GPCR3 

gi|l5304846| 
gil 14780900 | 
gi|3080467| 
gi| 111779061 
gi| 14423785 | 



.1 



LPQRKFF 
LPQRKFF, 
LPQRKFF 



Table 3H lists the domain description from DOMAIN analysis results against GPCR3. 
This indicates that the GPCR3asequence has properties similar to those of other proteins 
known to contain this domain as well as to the 254 amino acid 7tm domain itself. 



Table 3H. Domain Analysis of GPCR3 

fin)(Pfam|pfaniQQ001, 7tin_l, 7 transmembrane receptor (rhodopsin 

family). (SEQ ID NO:5£) 

Length - 254 residues, 94.9% aligned 

Score » 110 bits (275), Expect ° le-25 



GPCR3a: 

GnllPfamtpfamOOOOl 



41 GNLT 1 1 L VSH VD FKLHT PM Y FFI#S N LS LL DLC YT T ST V PQML VN I CNT RKV I S YGGCVAQ 100 

I" + HI II I! II II++ I I + + | | + | | 

1 GNLLVILVILRTKKLRTPTNIFLLNLAVADLLFLLTLPPWALYYLVGGDWVFGDALCKLV 60 
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GPCR3a: 101 LFIFLALGSTECLLLAVMCFDRFVAICRPLHYSIIMHQRLCFQLAAASWISGFSHSVLQS 160 

+ 1+ I III + I I I I t I 1+ 1 + 

GnllPfamlpfamOOOOl 61 GAIiFVVNGYASILLLTAlSIDRYLAIVHPLRYRRIRTPRRAKVLILLVWVLALLLSLPPL 120 

GPCR3a: 161 T— WTLKMPLCGHKEVDHFFCEVPALLKLSCVDTTANEAELFFISVLFLLIPVTL1LISY 218 

I + It + +++ ++|+ +| 1+ | 

Gnl | Pfamlpf amOOOOl : 121 LFSWLRTVEEGNTTVCLI DFPEES VKRS Y . VLLSTLVGFVLPLLVILVCY 169 

GPCR3a : 219 AFIV QAVLRIQSAEGQRKAFGTCGSHLIWSLFYGTAISMYL QPPSP 265 

)+ | |+ +|+ ++ | ++ I + I + I 

Gnl|Pfam|pfan\00001 : 170 TRILRTLBKRARSQRSLKP^SSERKAAKMLLVVVVVFVLCWLPYHIVLLLDSLCLLSIW 229 

GPCR3a: 266 SSKDRGKMVSLFCGIIAPMLNPLIY 290 

+ I 11+11 

GnllPfamlpfamOOOOl : 230 RVLPTALLITLWLAYVNSCLNPIIY 254 

The protein similarity information, expression pattern, and map location for the 
olfactory receptor-like GPCR3 protein and nucleic acid disclosed herein suggest that GPCR3 
5 may have important structural and/or physiological functions characteristic of the GPCR 
family. The nucleic acids and proteins of die invention are useful in potential diagnostic and 
therapeutic applications implicated in various GPCR- or olfactory receptor (OR)-related 
pathologies and/or disorders. For example, the compositions of the present invention will 
have efficacy for treatment of patients suffering from: developmental diseases, MHCII and III 

10 diseases (immune diseases), taste and scent detectability disorders, Burkitt's lymphoma, 

corticoneiirogenic disease, signal transduction pathway disorders, retinal diseases including 
those involving photoreceptipn, cell growth rate disorders; cell shape disorders, feeding 
disorders;control of feeding; potential obesity due to over-eating; potential disorders due to 
starvation (lack of apetite), noninsulin-dependent diabetes mellitus (NIDDM1), bacterial, 

1 5 fungal, protozoal and viral infections (particularly infections caused by HIV-1 or HIV-2), pain, 
cancer (including but not limited to neoplasm; adenocarcinoma; lymphoma; prostate cancer; 
uterus cancer), anorexia, bulimia, asthma, Parkinson's disease, acute heart failure, hypotension, 
hypertension, urinary retention, osteoporosis, Crohn's disease; multiple sclerosis; and 
treatment of Albright hereditary ostoeodystrophy, angina pectoris, myocardial infarction, 

20 ulcers, asthma, allergies, benign prostatic hypertrophy, and psychotic and neurological 
disorders, including anxiety, schizophrenia, manic depression, delirium, dementia, severe 
mental retardation, dentatorubro-pallidoluysian atrophy(DRPLA) hypophosphatemic rickets, 
autosomal dominant (2) acrocallosal syndrome and dyskinesias, such as Huntington's disease 
or Gilies de la Tourette syndrome and/or other pathologies and disorders of the like. 

25 The disclosed GPCR3 protein has multiple hydrophilic regions, each of which can be 

used as an immunogen. In one embodiment, a contemplated GPCR3 epitope is from about 
amino acids 140 to 160. In additional embodiments, a GPCR3 epitope is from about amino 
acids 235 to 245, from about amino acids 260 to 275, from 295 to 310, from 320 to 325 and 
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from 330 to 335. The GPCR3 protein also have value in the development of powerful assay 
system for functional analysis of various human disorders, which will help in understanding of 
pathology of the disease and development of new drug targets for various disorders. 
GPCR4 

The disclosed GPCR4 nucleic acid of 953 nucleotides (also referred to as CG50169- 
01) is shown in Table 4A. The disclosed GPCR4 open reading frame ("ORF") begins with a 
ATG at nucleotides 16-18 and ending with a TAA codon at nucleotides 946-948. The start 
and stop codons of the open reading frame are highlighted in bold type. Putative untranslated 
regions, if any, are found upstream from the initiation codon and downstream from the 
termination codon. 



Table 4A. GPCR4 nucleotide sequence (SEQ ID NO:13). 



GCCTGACCflAAAAGAATGGCAGCCAAAAACTCTTCTGTGftCRGAGTTTATCCTCGARGGCTTAACCCACCAGCCGGG 
ACTGCGGATCCCCCTCTTCTTCCTGTTTCTGGGTTTCTACACGGTCACCGTGGTGGGGAACCTGGGCTTGATAACCC 
TGATTGGGCTGAACTCTCACCTGCACACTCCCATGTACTTCTTCCTTTTTAACCTCTCTTTAATAGATTTCTGTTTC 
TCCACTACCATCACTCCCAAAATGCTGATGAGTTTTGTCTCAAGGAAGAACATCATTTCCTTCACAGGGTGTATGAC 
TCAGCTCTTCTTCTTCTGCTTCTTTGTCGTCTCTGAGTCCTTCATCCTGTCAGCGATGGCGTATGACCGCTACGTGG 
CCATCTGTAACCCACTGTTGTACACAGTCACCATGTCTTGCCAGGTGTGTTTGCTCCTTTTGTTGGGTGCCTATGGG 
ATGGGGTTTGCTGGGGCCATGGCCCACACAGGAAGCATAATGAACCTGACCTTCTGTGCTGACAACCTTGTCAATCA 
TTTCATGTGTGACATCCTTCCTCTCCTTGAGCTCTCCTGCAACAGCTCTTACATGAATGAGCCGGTGGTCTTTATTG 
TGGTGGCTGTTGACGTTGGAATGCCCATTGTCACTGTCTTTATTTCTTATGCCCTCATCCTCTCCAGCATTCTACAC 
AACAGTTCTACAGAAGGCAGGTCCAAAGCCTTTAGTACTTGCAGTTCCCACATAATTGTAGTTTCTCTTTTCTTTGG 
TTCTGGTGCTTTCATGTATCTCAAACCCCTTTCCATCCTGCCCCTCGAGCAAGGGAAAGTGTCCTCCCTGTTCTATA 



The GPCR4 the nucleic acid sequence of this invention has 527 of 660 bases (79%) 
identical to a gb:GENBANK-ID:SC0233799|acc:AJ233799.1 mRNA from Stenella 
coeruleoalba (Stenella coeruleoalba olfactory receptor pseudogene, partial, clone SCor3) (E = 
7.5e 89 ). 

The disclosed GPCR4 polypeptide (SEQ ID NO: 14) encoded protein having 310 
amino acid residues is presented in Table 4B using the one-letter amino acid code. The Signal 
P, Psort and/or Hydropathy results predict that GPCR4 has a signal peptide and is likely to be 
localized at the plasma membrane with a certainty of 0.6000. In other embodiments, it is 
localized at the Golgi body with a certainty of 0.4000, at the endoplasmic reticulum 
(membrane) with a certainty of 0.3000 or at the microbody (peroxisome) with a certainty of 
0.3000. The most likely cleavage site for a GPCR4 peptide is between amino acids 40 and 41, 
at: WG-NL. 



Table 4B. Encoded GPCR4 protein sequence (SEQ ID NO:14). 

MAAKNSSVTEFILEGLTHQPGLRIPL F FLFLGFTfTVTWG NIASLITLI 
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PKMLMSFVSRKNIISFTGCMTQLFFFCFFWSESFILSAMAYDRYVAICNPLLYTVTMSCQVCLLLLLGAYGMGFAG 

AMAHTGSIMNLTFCADNLVNHFMCDILPLLELSCNSSYMNEPWFIWAVDVGMPIVTVFISYALILSSILHNSSTE 

GRSKAFSTCSSHIIWSLFFGSGAFMYLKPLSILPLEQGKVSSLFYTIIVPVLNPLIYSLRNKDVKVALRRTLGRKI 
FS 



10 



15 



20 



The disclosed GPCR4 amino acid sequence of the protein of the invention was found 
to have 255 of 304 amino acid residues (83%) identical to, and 282 of 304 amino acid residues 
(92%) similar to, the 304 amino acid residue ptnnSPTREMBL-ACC:Q9QW36 protein from 
Rattus sp (QR1 4=ODORANT RECEPTOR) (E = 3.2e 134 ). 

GPCR4 is expressed in at least the following tissues: apical microvilli of the retinal 
pigment epithelium, arterial (aortic), basal forebrain, brain, Burkitt lymphoma cell lines, 
corpus callosum, cardiac (atria and ventricle), caudate nucleus, CNS and peripheral tissue, 
cerebellum, cerebral cortex, colon, cortical neurogenic cells, endothelial (coronary artery and 
umbilical vein) cells, palate epithelia, eye, neonatal eye, frontal cortex, fetal hematopoietic 
cells, heart, hippocampus, hypothalamus, leukocytes, liver, fetal liver, lung, lung lymphoma 
cell lines, fetal lymphoid tissue, adult lymphoid tissue, Those that express MHC II and m 
nervous, medulla, subthalamic nucleus, ovary, pancreas, pituitary, placenta, pons, prostate, 
putamen, serum, skeletal muscle, small intestine, smooth muscle (coronary artery in aortic) 
spinal cord, spleen, stomach, taste receptor cells of the tongue, testis, thalamus, and thymus 
tissue. This information was derived by determining the tissue sources of the sequences that 
were included in the invention including but not limited to SeqCalling sources, public EST 
sources, literature sources, and/or RACE sources. 

The amino acid sequence of GPCR4 has high homology to other proteins as shown in 
Table 4C. 



Table 4C. BLASTX results for GPCR4 



Reading High 

Sequences producing High-scoring Segment Pairs: Score 

ptnr:SPTREMBL-ACC:QPQW36 1 ODOR RECP - Rattus sp, 304 aa. 1317 — 



Smallest 
Sum 
Prob 
P(N) 



3.2e-134 



The disclosed GPCR4 has homology to the amino acid sequences shown in the 
BLASTP data listed in Table 4D. 





Table 4D. BLASTP results for GPCR4 


Gene Index/Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 

(%) | 


Positives 
(%) 


Expect 


qi| 11692541 |.qb|AAG398 


odorant receptor 
K23 [Mus 
mus cuius] 
Length = 310 


310 


256/310 " 
(82%) 


283/310 
(90%) 


e-120 


67.1IAF282282 1 
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gi|11692535|qblAAG398 
64.1IAF282279 1 


odorant receptor 
K21 [Mus 
musculus] 


310 


259/310 
(83%) 


283/310 
(90%) 


e-117 


gi|11692539|gb|AAG398 
66.1IAF282281 1 


odorant receptor 
K22 [Mus 
musculus] 


309 


258/310 
.(83%) 


284/310 
(91%) 


e-117 


qi|423701|pir| IS29709 


olfactory 
receptor OR14 - 
rat 


304 


255/304 
(83%) 


282/304 
(91%) 


e-117 


qi|14423794|sp|Q15620 
108B8 HUMAN 


OLFACTORY 
RECEPTOR 8B8 
(OLFACTORY 
RECEPTOR TPCR85) 


311 


248/311 
(79%) 


276/311 
(88%) 


e-110 



The homology of these sequences is shown graphically in the ClustalW analysis shown 
in Table 4E. 

Table 4E, ClustalW Analysis of GPCR4 

1) GPCR4(SEQIDNO:14) 

2) gill 169254 1 |gfej AAG39867. 1 [AF282282 1 (AF282282) odorant receptor K23 [Mus musculus] (SEQ ID 
NO:53) 

3) gill 1692535|gblAAG39864;l|AF282279 1 (AF282279) odorant receptor K21 [Mus musculus] (SEQ ID 
NO:54) 

4) gill 1692539lgb)AAG39866.1IAF282281 1 (AF282281) odorant receptor K22 [Mus musculus] (SEQ ID 
NO:55) 

5) gil4237011pirllS29709 olfactory receptor OR14 - rat (SEQ ID NO:56) 

6) gil144237941splO15620lO8B8 HUMAN OLFACTORY RECEPTOR 8B8 (OLFACTORY RECEPTOR 
TPCR85) (SEQIDNO:57) 



GPCR4 

gi|11692541| 
gi| 116925351 
gi|11692539| 
gi| 423701 | 
gi|14423794| 



10 



20 



30 



40 



50 




GPCR4 

gi|11692541| 
gi(11692535| 
gi|11692539| 
gi 1 423701 1 
gij 14423794 | 



60 
.1.. 



70 



.1. 



80 



90 



■ I. 



100 



LNSHI^TPMYFFLFNLSLIDFCgSflTITPKMLMSFVSSKNIISlgGCMT 
LNSHLHTPMYFyLFNLSLIDFCYSSTI^PKMLMSFTSKKNIIS^GCM^jQ 
LNSHIOTPMYFFLFin^SLIDrcYSj^ITPKMLj^FVSKKNIIsSsGCMTC 



LNSHIJrTPMYFFLFWLS^DE^YSSTinPKMli^ETsSKNIISHSGCMTG 

lnshlhtpmyfflfni^^dfc1|sstiHpkmlmsfiskkniishsgcmto 

LNSHLHTPMYFFXflNLsBrDFCYSSjSTTPKMLMSFvHKKNHTStEGCMTC 



GPCR4 

gi | 11692541 | 
gi| 116925351 
gi|11692539| 
gi|423701| 
gi|14423794| 



110 



120 



.1. 



130 
,.|.. 
JIlT 



140 



150 
..I 



LFFFCFFVVSESFIjLSAMAYDRYVAICNPlflYTVTMSBQVCLLLLLGjJV 
L FFFCFFVSSESFILS AMAYDRYVAICNPLMY^VTMS PQVCLLLI-SgVyL 
LFFTflETWSESFII^AMAYDRYVAIC^PLMYTVTMSPQVCLLLLLGVYV 
L FFFCFFW9 ES FI LS AMA YDR YVAI CNPLMYTVTMS PQvQliLLLLGVYV 
LFFFCFFWSEjjFILSAimYDRYVAiajPLMYTVTMSPQVCLLLLLGjjYV 
LFFT0FFVVSES FI LSAMA YDRYVA I CNPlBySvTMS POVCHLLLLGVYr 



GPCR4 

gi|H692541| 
gi|ll692535| 
gi|11692539| 
gi I 423701 1 
gi | 14423794 | 



160 



170 



180 



190 



200 
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GPCR4 

gi 1 116925411 
gi| 116925351 
gi|11692539J 
gi | 423*701 1 
gi J 14423794 f 



GPCR4 

gi 1 1169 f 254l | ^ 

gi|11692539| 
gil 423701 1 
gi!14423794| 



GPCR4 

gil 11692541 1 
gilll692535| 
gi|11692539| 
gi| 423701 | 
gi|14423794| 




Table 4F lists the domain description from DOMAIN analysis results against GPCR4. 
This indicates that the GPCR4 sequence has properties similar to those of other proteins 
known to contain this domain as well as to the 254 amino acid 7tm domain itself. 



Table 4R Domain Analysis of GPCR4 

gnl I PfamlpfamOOOOl , 7tm_l, 7 transmembrane receptor (rhodopsin 

family). (SEQ ID NO:58> 

Length - 254 residues, 94.9% aligned 

Score - 62.0 bits (149), Expect ~ 5e-ll 



GPCR4 : 


53 


Gnl | PfamlpfamOOOOl 


: 14 


GPCR4 : 


113 


Gnl | PfamlpfamOOOOl 


: 74 


GPCR4 : 


173 


Gnl | Pfaml pf amOOOOl 


: 131 


GPCR4: 


224 


Gnl | PfamlpfamOOOOl 


: 185 


GPCR4 : 


260 


Gnl | PfamlpfamOOOOl 


: 245 



HLHTPMYFFLFNLSLI DFCFSTTI TPKMLMS FVSRKNI ISTTGCifrQbFFFCFFWSESF 112 

I II II 11++ | } 1+ » | | + | | + 

KLRTPTNIFLLNLAVADLLFLLTLPPWALYYLVGGDWVFGDALCKLVGALFWNGYASIL 73 



+I+I++ lll+ll +111 + + +1+1 + + ++ ++ 
LLTAISIDRYLAIVHPLRYRRIRTPRRAKVLILLVWVLALLLSLPP— -LLFSWLRTVEE 130 



+ 1 



I 1+ I I 



+ 1 



MPIVTVFISYALIL SS 223 

I++ + + I II 
-PLLVILVC YTRILRTLRKRARSQR 184 



+ 1 I +1 



+ +1 + 



lll+ll 
SCLNPIIY 254 

The protein similarity information, expression pattern, and map location for the 
olfactory receptor-like GPCR 4 protein and nucleic acid disclosed herein suggest that this 
1 0 olfactory receptor may have important structural and/or physiological functions characteristic 
of the olfactory receptor family. . The nucleic acids and proteins of the invention are useful in 
potential diagnostic and therapeutic applications implicated in various GPCR- or olfactory 
receptor (OR)-related pathologies and/or disorders. For example, the compositions of the 
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present invention will have efficacy for treatment of patients suffering from: developmental 
diseases, MHCII and HI diseases (immune diseases), taste and scent detectability disorders, . 
Burkitt's lymphoma, corticoneurogenic disease, signal transduction pathway disorders, retinal 
diseases including those involving photoreception, cell growth rate disorders; cell shape 
disorders, feeding disorders;control of feeding; potential obesity due to over-eating; potential 
disorders due to starvation (lack of appetite), noninsulin-dependent diabetes mellitus 
(NIDDM1), bacterial, fungal, protozoal and viral infections (particularly infections caused by 
HF/-1 or HIV-2), pain, cancer (including but not limited to neoplasm; adenocarcinoma; 
lymphoma; prostate cancer; uterus cancer), anorexia, bulimia, asthma, Parkinson f s disease, 
acute heart failure, hypotension, hypertension, urinary retention, osteoporosis, Crohn's disease; 
multiple sclerosis; and treatment of Albright hereditary osteodystrophy, angina pectoris, 
myocardial infarction, ulcers, asthma, allergies, benign prostatic hypertrophy, and psychotic 
and neurological disorders, including anxiety, schizophrenia, manic depression, delirium, 
dementia, severe mental retardation, dentatorubro-pallidoluysian atrophy(DRPLA) 
hypophosphatemic rickets, autosomal dominant (2) Acrocallosal syndrome and dyskinesias, 
such as Huntington's disease or Gilles de la Tourette syndrome and/or other pathologies and 
disorders of the like. 

The disclosed GPCR4 protein has multiple hydrophilic regions, each of which can be 
used as an immunogen. In one embodiment, a contemplated GPCR4 epitope is from about 
amino acids 220 to 240. In additional embodiments, a GPCR4 epitope is from about amino 
acids 280 to 310. The GPCR4 protein also have value in the development of powerful assay 
system for functional analysis of various human disorders, which will help in understanding of 
pathology of the disease and development of new drug targets for various disorders. 

GPCR5 

The disclosed GPCR5 nucleic acid of 1 103 nucleotides (also referred to as 
AC009758_dal) is shown in Table 5A. The disclosed GPCR5 open reading frame ("ORF") 
begins with a ATG at nucleotides 66-68 which encodes a serine (the first amino acid of the 
mature protein) and ending with a TAA codon at nucleotides 1020-1022. The start and stop 
codons of the open reading frame are highlighted in bold type. Putative untranslated regions, 
if any, are found upstream from the initiation codon and downstream from the termination 
codon. 
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Table 5A. GPCR5 nucleotide sequence (SEQ ID N0:15). 



TGCAGATTTTATCTTCTTTCTACCTCTGTGAGTAGAAGGTGAGGTTCTGANAGTTCTCCCCAGCTA TGCCTACTGTA 
AACCACAGTGGCACTAGCCACACAGTCTTCCACTTGCTGGGCATCCCTGGCCTACAGGACCAGCACATGTGGATTTC 
TATCCCATTCTTCATTTCCTATGTCACCGCCCTTCTTGGGAACAGCCTGCTCATCTTCATTATCCTCACAAAGCGCA 
GCCTCCATGAACCCATGTACCTCTTCCTCTGCATGCTGGCTGGAGCAGACATTGTCCTCTCCACGTGCACCATTCCT 
CAGGCCTTAGCTATCTTCTGGTTCCGTGCTGGGGACATCTCCCTGGATCGTTGCATCACTCAGCTCTTCTTCATCCA 
TTCCACCTTCATCTCTGAGTCAGGGATCTTGCTGGTGATGGCCTTTGACCACTATATTGCCATAT.GCTACCCACTGA 
GGTACACCACCATTCTTACAAATGCTCTGATCAAGAAAATTTGTGTGACTGTCTCTCTGAGAAGTTATGGTACAATT 
TTCCCTATCATATTTCTTTTAAAAAGATTGACTTTCTGCCAGAATAATATTATTCCACACACCTTTTGTGAACACAT 
TGGCCTAGCCAAATATGCATGTAATGACATTCGAATAAACATTTGGTATGGGTTTTCCATTCTAATGTCGACGGTGG 
TCTTAGATGTTGTACTAATTTTTATTTCCTATATGCTGATTCTCCATGCTGTCTTCCACATGCCTTCTCCAGATGCT 
*TGCGA6AAAG&T&T©AA"eA<^^^ 

CCTTACCCAGAGGTfTGGACGCCACATTCCACCTTGTATCCACATCCCGTTGGCTAATGTCTGCATTCTGGCTCCAC 
CTATGCTGAATCCCATTATTTATGGGATCAAAACCAAGCAAATCCAGGAACAGGTGGTTCAGTTTTTGTTTATAAAA 
CAGAAAATAACTTTGGTTTA AGAACTGAGTTTTCAGAATCTCTAGCTATCTGGTAAGTGGGTATGAAAGTGGTAGAT 
GGGAG AGGT C AGCT GAT AC CGT AG A 



The disclosed GPCR5 of this invention maps to chromosome 1 1 and the GPCR5 the 
nucleic acid sequence of this invention has 687 of 1030 bases (66%) identical to a 
gb:GENBANK-ID:AF121975|acc:AF121 975.1 mRNA from Mus musculus (Mus musculus 
5 odorant receptor S18 gene, complete cds) (E = 6.7e" 74 ). Chromosome localization information 
was assigned using OMIM, the electronic northern bioinformatic tool implemented by 
CuraGen Corporation, public ESTs, public literature references and/or genomic clone 
homologies. This was executed to derive the chromosomal mapping of the SeqCalling 
assemblies, Genomic clones, literature references and/or EST sequences that were included in 
10 the invention. 

The disclosed GPCR5 polypeptide (SEQ ID NO: 16) encoded protein having 318 
amino acid residues is presented in Table 5B using the one-letter amino acid code. The Signal 
P, Psort and/or Hydropathy results predict that GPCR5 has a signal peptide and is likely to be 
localized at the plasma membrane with a certainty of 0.6000. In other embodiments, it is 
1 5 localized at the Golgi body with a certainty of 0.4000, at the endoplasmic reticulum 
(membrane) with a certainty of 0.3000 or at the mitochondrial inner membrane with a 
certainty of 0.3000. The most likely cleavage site for a GPCR5 peptide is between amino 
acids 53 and 54, at: ILT-KR. . 



20 



Table 5B. Encoded GPCR5 protein sequence (SEQ ID NO:16). 



MPTWHSGTSHTVFHLLGIPGLQDQHMWISIPFFISYVTALI^SLLIFIILTKRSIJlEPMyLFLCMLAGADIVLST 
CTIPQALAIFWFRAGDISLDRCITQLFFIHSTFlSESGILLVMAFDHYIAICTPLRYTTILTNAIiIKKICVTVSLRS 
YGTI FPU FLLKRLTFCQNNI I PHTFCEHIGLAKYACNDIRINIWYGFSILMSTWLDWLI FI S YMLILHAVFHMP 

SPDACHKALNTFGSHVCIIILFYGSGIFTILTQRFX3RHIPPCIHIPLANVCILAPPMLNPIIYGIKTKQIQE0VVQF 
LFIKQKITLV 



The disclosed GPCR5 amino acid sequence of the protein of the invention was found 
to have 184 of 303 amino acid residues (60%) identical to, and 237 of 303 amino acid residues 
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(78%) similar to, the 321 amino acid residue ptnr:SPTREMBL-ACC:Q9WU89 protein from 
Mus musculus (Mouse) (ODORANT RECEPTOR SI 8) (E = 1 .8e" 101 ). 

. GPCR5 is expressed in at least the following tissues: apical microvilli of the retinal 
pigment epithelium, arterial (aortic), basal forebrain, brain, Burkitt lymphoma cell lines, 
5 corpus callosum, cardiac (atria and ventricle), caudate nucleus, CNS and peripheral tissue, 
cerebellum, cerebral cortex, colon, cortical neurogenic cells, endothelial (coronary artery and 
umbilical vein) cells, palate epithelia, eye, neonatal eye, frontal cortex, fetal hematopoietic 
cells, heart, hippocampus, hypothalamus, leukocytes, liver, fetal liver, lung, lung lymphoma 
cell lines, fetal lymphoid tissue, adult lymphoid tissue, Those that express MHC II and IH 

10 nervous, medulla, subthalamic nucleus, ovary, pancreas, pituitary, placenta, pons, prostate, 
putamen, serum, skeletal muscle, small intestine, smooth muscle (coronary artery in aortic) 
spinal cord, spleen, stomach, taste receptor cells of the tongue, testis, thalamus, and thymus 
tissue. This information was derived by determining the tissue sources of the sequences that 
were included in the invention including but not limited to SeqCalling sources, public EST 

1 5 sources, literature sources, and/or RACE sources. 



The amino acid sequence of GPCR5 has high homology to other proteins as shown in 
Table 5C. 



Table 5C. BLASTX results for GPCR5 




Smallest 


Reading High 

Sequences producing High-scoring Segment Pairs: Score 


Sum 

Prob 

P(N) 


Ptnr:SPTREMBL-ACC:Q9WU89 ODOR RECP - Mus Musculus, 321 aa... 1008 


1.8e-101 



The disclosed GPCR5 has homology to the amino acid sequences shown in the 
20 BLASTP data listed in Table 5D. 



Table 5D. BLASTP results for GPCR5 


Gene Index/Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


gi|9938014|ref INP 064 


odorant receptor 
S18 gene [Mus 
musculus] 


321 


184/303 
(60%) 


237/303 
(77%) 


6e-93 


686. If 


gi 1 730534 9 I ref I NP 038 


MOR 3 f Betal [Mus 
musculus] 


326 


168/307 
(54%) 


227/307 
(73%) 


2e-7 9 


647.11 


qi \ 6532001 | qb | AAD2759 


odorant receptor 
S19 [Mus 
musculus] 


339 


149/293 
(50%) 


214/293 
(72%) 


6e-75 


6.2IAF121976 1 1 
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qi|14423837|spiQ9H346 
I0YD1 HUMAN 


OLFACTORY 
RECEPTOR 52D1 
(H0R5 'BETA14 ) 


318 


153/299 
(51%) 


212/299 
(70%) 


9e-74 


gi| 9935442 Iref |NP 064 


odorant receptor 
S4 6 gene [Mus 
musculus] 


318 


154/305 
(50%) 


212/305 
(69%) 


4e-69 


688.11 



The homology of these sequences is shown graphically in the ClustalW analysis shown 
in Table 5E. 



Table 5E. ClustalW Analysis of GPCR5 

1) GPCR5 (SEQIDNO:16) 

2) gil9938014|reflNP 064686.11 (NM_020290) odorant receptor S18 gene [Mus musculus] (SEQ ED NO:59) 

3) gi|7305349|ref]NP 038647.3 1 (NMJH3619) olfactory receptor 67 [Mus musculus] (SEQ ID NO:60) 

4) gil6532001|gblAAP27596.2IAF121976 1 (AF121976) odorant receptor S19 [Mus musculus] (SEQ ID NO:61) 

5) gill4423837lspl09H346lOYDl HUMAN OLFACTORY RECEPTOR 52D1 (HOR5 t BETA14) (SEQ ID 
NO:62) 

6) gil9935442(reflNP 064688.11 (NM_020292) odorant receptor S46 gene [Mus musculus] (SEQ ID NO:63) 



GPCR5 

gi I 9938014 | 
gi|7305349| 
gi I 65320011 
gi|14423837| 
git9935442l- 



GPCR5 

gi I 9938014 | 
gi|7305349| 
gi I 6532001 1 
gi|14423837| 
gi|9935442| 



GPCR5 

gi I 9938014 1 
gi|7305349| 
gi I 6532001 1 
gi| 14423837 | 
gi) 9935442 | 



GPCR5 

gi 1 9938014 | 
gi|7305349| 
gi I 6532001 1 
gi!14423837| 
gi|9935442| 



GPCR5 

gi|9938014| 
gi|7305349| 
gi I 6532001 1 
gi | 14423837 | 
gi|9935442| 



GPCR5 



10 
• I. 



20 



.1 . 



30 

■ I.. 

JPTVgjHg- -GTSHjjvRHn 

MNSKASraLGTfilFT IIH|SvBi ' 

— mkvas@fh|dt SpqdvwyvB 

JpEKMLSkLI AYLLLI EjsCRQBAGLVK 

dsBlH D£hlEdt|fT" 

3pgBsS wihBssbiJJ 



40 

.1.. 



50 

.1 




260 



270 



280 



290 



300 
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gi I 9938014 | 
gi|7305349| 
gi I 6532001 1 
gi!14423837| 
gi| 99354421 
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GPCR5 

gi|993B014| . 
gi|7305349| 
gi I 6532001 1 
gi| 144238371 
' gi|9935442| 



310 



320 



330 



340 



. I. 



350 




gsltr-RHQsy vwks — 

SjvBn^FSSVSTCQH 
LglL'DFFVKRR 

JsBllklHhl'^ts I - 



GPCR5 V 

gi| 9938014) 

gi I 7305349 1 DSRC 

gi| 65320011 

gil 144236371 

gi) 99354421 DD- 

Table 5F lists the domain description from DOMAIN analysis results against GPCR2a. 
This indicates that the GPCR2a sequence has properties similar to those of other proteins 
known to contain this domain as well as to the 254 amino acid 7tm domain itself. 



Table 5F. Domain Analysis of GPCR5 

gnl 1 Pf am| pf amOOOOl , 7tm_l, 7 transmembrane receptor (rhodopsin 
family). (SEQ ID NO: 64) 
Length - 254 residues, 100.0% aligned 

Score ° 87.4 bits (215), Expect = le-18 

43 GNSLLI FI I LTKRSLHEPMYLFLCMLAGADI VLSTCTI PQALAI FWFRAGDI SLDRCI TQ 102 

II l + l +11 +-I I +11 II ||++ Ml 1 

1 GNLLVILVILRTKKLRTPTNIFLLNLAVADLLFLLTLPPWALYYLVGGDWVFGDALCKLV 60 

103 LFFIHSTFISESGILLVMAFDHYIAICYPLRYTTILTNALIKKICVTVSLRSYGTIFPII 162 

+ +1 ++ I l + ll +111 I II I + + | + + I + 

61 GALFWNGYASILLLTAISIDRYLAIVHPLRYRRIRTPRRAKVLILLVWVLALLLSLPPL 120 

163 FLLKRLTFCQNNI I PHTFCEHIGLAKYACNDI RINI WYGFS I LMST WLDWLI FISYML 222 

l+l I + + + + +|+ | +| + 

121 LFSWLRTVEEGNTTVCLIDFPEESVKRSYVLLSTLVGFVLPLLVILVCYTRILRTLRKRA 180 

22 3 ILHAVFHMPSPDACHKALNTFGSHVCI 1 1 LFYGSGI FTILTQRFGRHI PPCIHIP — LAN 280 

\ I I ++ + | +| | + + 

181 RS QRS LKRRS S S ERKAAKMLL VWWFVLCWL P YH X VLLLDS LC LLS I WRVLPT ALL ITL 240 

281 VCILAPPMLNPIIY 294 

Mini 

241 WLAYVNSCLNPIIY 254 

The protein similarity information, expression pattern, and map location for the 
olfactory receptor-like GPCR5 protein and nucleic acid disclosed herein suggest that this 
olfactory receptor may have important structural and/or physiological functions characteristic 
of the olfactory receptor family. The nucleic acids and proteins of the invention are useful in 
potential diagnostic and therapeutic applications implicated in various GPCR- or olfactory 
receptor (OR)-related pathologies and/or disorders. For example, the compositions of the . 
present invention will have efficacy for treatment of patients suffering from: developmental 
diseases, MHCII and m diseases (immune diseases), taste and scent detectability disorders, 



GPCR5 : 

Gnl | PfamlpfamOOOOl 
GPCR5 : 

Gnl | Pf am| pfamOOOOl 
GPCR5 : 

Gnl | Pf am| pf aroOOOOl 
GPCR5: 

Gnl | Pf am| pfamOOOOl 
GPCR5: 

Gnl | Pf am) pfamOOOOl 
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Burkitt's lymphoma, corticoneurogenic disease, signal transduction pathway disorders, retinal 
diseases including those involving photoreception, cell growth rate disorders; cell shape 
disorders, feeding disorders; control of feeding; potential obesity due to over-eating; potential 
disorders due to starvation (lack of apetite), noninsulin-dependent diabetes mellitus 
(NIDDM1), bacterial, fungal, protozoal arid viral infections (particularly infections caused by 
HIV-1 or HIV-2), pain, cancer (including but not limited to neoplasm; adenocarcinoma; 
lymphoma; prostate cancer, uterus cancer), anorexia, bulimia, asthma, Parkinson's disease, 
acute heart failure, hypotension, hypertension, urinary retention, osteoporosis, Crohn's disease; 
multiple sclerosis; and treatment of Albright hereditary osteodystrophy, angina pectoris, 
myocardial infarction, ulcers, asthma, allergies, benign prostatic hypertrophy, and psychotic 
and neurological disorders, including anxiety, schizophrenia, manic depression, delirium, 
dementia, severe mental retardation, dentatorubro-pallidoluysian atrophy(DRPLA) 
hypophosphatemia rickets, autosomal dominant (2) acrocallosal syndrome and dyskinesias, 
such as Huntington's disease or Gilles de la Tourette syndrome and/or other pathologies and 
disorders of the like. 

The disclosed GPCR5 protein has multiple hydrophilic regions, each of which can be 
used as an immunogen. In one embodiment, a contemplated GPCR5 epitope is from about 
170 to 175 amino acids . In additional embodiments, a GPCR5 epitope is from about amino 
acids 180 to 185, from about amino acids 190 to 192, from about amino acids 195 to 198, from 
240 to 245, from about 290 to 295, from 298 to 300 and from 310 to 320. The GPCR5 protein 
also have value in the development of powerful assay system for functional analysis of various 
human disorders, which will help in understanding of pathology of the disease and 
development of new drug targets for various disorders. 

GPCR6 

The disclosed GPCR6 nucleic acid of 972 nucleotides (also referred to as CG50149- 
01) is shown in Table 6A. The disclosed GPCR6 open reading frame ("ORF") begins with a 
ATG at nucleotides 18-20 and ending with a TGA codon at nucleotides 963-965. The start 
and stop codons of the open reading frame are highlighted in bold type. Putative untranslated 
regions, if any, are found upstream from the initiation codon and downstream from the 
termination codon. 
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Table 6A. GPCR6 nucleotide sequence (SEQ ID NO:17). 



AAACTTGGACGATCGACA TGGAAATTGTCTCCACAGGAAACGAAACTATTACTGAATTTfiTCCTPrTT^firTTPT&T 
GACATCCCTGAACTGCATTTCTTGTTTTTTATTGTATTCACTGCTGTCTATGTCTTCATCATCATAGGGAATATGCT 
GATTATTGTAGCAGTGGTTAGCTCCGAGAGGCTCCACAAACCCATGTATATTTTCTTGGCGAATCTGTCCTTCCTGG 
ATATTCTCTACACCTCCGCAGTGATGCCAAAAATGCTGGAGGGCTTCCTGCAAGAAGCAACTATCTCTGTGGCTGGT 
TGCTTGCTCCAGTTCTTTATCTTCGGCTCTCTAGCCACAGCTGAATGCTTACTGCTGGCTGTCATGGCATATGACGG 
CTACCTGGCAATTTGCTACCCACTCCACTACCCACTCCTGATGGGGCCCAGACGGTACATGGGGCTGGTGGTCACAA 
CCTGGCTCTCTGGATTTGTGGTAGATGGACTGGTTGTGGCCCTGGTGGCCCAGCTGAGGTTCTGTGGCCCCAACCAC 
ATTGACCAGTTTTACTGTGACTTTATGCTTTTCGTGGGCCTGGCTTGCTCGGATCCCAGAGTGGCTCAGGTGACAAC 
TCTCATTCTGTCTGTGTTCTGCCTCACTATTCCTTTTGGACTGATTCTGACATCTTATGCCAGAATTGTGGTGGCAG 
TGCTGAGAGTTCCTGCTGGGGCAAGCAGGAGAAGGGCTTTCTCCACATGCTCCTCCCACCTAGCTGTAGTGACCACA 

GCT CT AC ACTGTGGTC ACC CCTCT CT T CAATCCTGTG AT CT AT AC CAT G AGG AAC AAGGAGGTGC AT C AGGCACTTC 
GGAfiGATTCTCTGTATCAAACAAACTGAAACACTTGATTGAAGGAGAG 



The GPCR6 the nucleic acid sequence of this invention has 595 of 707 bases (84%) 
identical to a gb:GENBANK-E):AF044038|acc:AF044038.1 mRNA from Marmota marmota 
(Marmota marmota clone AMOR 6 olfactory receptor mRNA, partial cds) (E = 5.0e" 108 ). 

The disclosed GPCR6 polypeptide (SEQ ID NO: 18) encoded protein having 315 
amino acid residues is presented in Table 6B using the one-letter amino acid code. The Signal 
P, Psort and/or Hydropathy results predict that GPCR6 has a signal peptide and is likely to be 
localized at the plasma membrane with a certainty of 0.6000. In other embodiments, it is 
localized at the Golgi body with a certainty of 0.4000, at the endoplasmic reticulum 
(membrane) with a certainty of 0.3000 or at the microbody (peroxisome) with a certainty of 
0.3000. The most likely cleavage site for a GPCR6 peptide is between amino acids 54 and 55, 
at: VSS-QK 



Table 6B. Encoded GPCR6 protein sequence (SEQ ID NO:18). 



MEIVSTGNETITEFVLLGFYDIPELHFLFFIVFTAV^FIIIGNMLIIVAWSSQRLHKPMYIFLANLSFLDILYTS 
AVMPKMLEGFLQEATISVAGCLLQFFIFGSIATAECLLIAVMA^ 

WDGLWALVAQLRFCGPNHIDQFYCDFMLFVGLACSDPRVAQVTTLILSVFCLTIPFGLILTSYARIWAVLRVPA 

GASRRRAFSTCSSHLAWTTFYGTLMIFYVAPSAVHSQLLSKVFSLLYTWTPLFNPVIYTMRNKEVHQALRKILCI 
KQTETLD 



The disclosed GPCR6 amino acid sequence of the protein of the invention was found 
to have 140 of 297 amino acid residues (47%) identical to, and 188 of 297 amino acid residues 
(63%) similar to, the 324 amino acid residue ptnr:SPTREMBL-ACC:Q9WU86 protein from 
Mus musculus (Mouse) (ODORANT RECEPTOR SI) (E = 1.2e" 68 ). 

GPCR6 is expressed in at least the following tissues: apical microvilli of the retinal 
pigment epithelium, arterial (aortic), basal forebrain, brain, Burkitt lymphoma cell lines, 
corpus callosum, cardiac (atria and ventricle), caudate nucleus, CNS and peripheral tissue, 
cerebellum, cerebral cortex, colon, cortical neurogenic cells, endothelial (coronary artery and 
umbilical vein) cells, palate epithelia, eye, neonatal eye, frontal cortex, fetal hematopoietic 
cells, heart, hippocampus, hypothalamus, leukocytes, liver, fetal liver, lung, lung lymphoma 
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cell lines, fetal lymphoid tissue, adult lymphoid tissue, Those that express MHC II and III 
nervous, medulla, subthalamic nucleus, ovary, pancreas, pituitary, placenta, pons, prostate, 
. putairien, serum, skeletal muscle, small intestine, smooth muscle (coronary artery in aortic) 
spinal cord, spleen, stomach, taste receptor cells of the tongue, testis, thalamus, and thymus 
5 tissue. This information was derived by determining the tissue sources of the sequences that 
were included in the invention including but not limited to SeqCalling sources, public EST 
sources, literature sources, and/or RACE sources. 

Possible SNPs found for GPCR6 are listed in Tables 6C. 



Table 6C: SNPs 


Nucleotide 
Position 


Base 
Change 


Amino 
Acid 
Position 


Base 
Change 


376 


OT 


120 


Ala>Val 


810 


G> A 


265 


Ala>Thr 



10 The amino acid sequence of GPCR6 has high homology to other proteins as shown in 

Table 6D. 

Table 6D. BLASTX results for GPCR6 

— Smallest • 

Sum 

Reading High Prob 

Sequences producing High-scoring Segment Pairs: Score p (N) 

Ptnr:SPTREMBL-ACC:Q?WU86 ODOR RE CP SI -Mus Musculus, 324 aa. 698 1.2e-68 



The disclosed GPCR6 has homology to the amino acid sequences shown in the 
BLASTP data listed in Table 6E. 
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Table 6E. BLASTP results for GPCR6 


Gene Index/Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


gi|7363441|ref INP 039 


olfactory 
receptor, family 
11, subfamily A, 
member 1 
iHomo sapiens] 


315 


315/315 
(100%) 


315/315 
(100%) 


e-148 


225.11 


gi 1 12054 471 1 emb I CAC20 


olfactory 
receptor [Homo 
sapiens] 


315 


314/315 
(99%) 


314/315 
(99%) 


e-147 


543.11 


gi| 5901488 |gb|AAD5530 


olfactory 
receptor [Marmota 
marmot a] 


236 


194/236 
(82%) 


210/236 
(88%) 


le-88 


9.1IAF044038 1 


gi 1 7242165 | ref |NP 035 


olfactory 
receptor 41 [Mus 
musculus) 


327 


133/305 
(43%) 


191/305 
(62%) 


le-61 


113.11 
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qi|13928994 Iref |NP 11 


olfactory 


327 


133/307 


194/307 


6e-61 


! 3898.11 


receptor 41 




(43%) 


(62%) 






[Rattus 












norvegicusj 











The homology of these sequences is shown graphically in the ClustalW analysis shown 
in Table 6F. 

Table 6F. ClustalW Analysis of GPCR6 

1) GPCR6 (SEQ ID NO: 18) 

2) gil7363441)reflNP 039225.11 (NM_013937) olfactory receptor, family 1 1, subfamily A, member 1 [Homo 
sapiens] (SEQ ID NO:65) 

3) gil 1205447 1 le mblC AC20543 . 1 1 (AJ302623) olfactory receptor [Homo sapiens] (SEQ ID NO:66) 

4) gil5901488|gblAAD55309.1IAF044038 1 (AF044038) olfactory receptor [Marmota marmota] (SEQ ID 
NO:67) 

5) gi!7242 1 65|ref]NP 03 5 1 1 3 , 1 [ (NMJM0983) olfactory receptor 41 [Mus musculus] (SEQ ID NO:68) 

6) gill39289941ref]NP 1 13898.1[ (NM_031710) olfactory receptor 41 [Rattus norvegicusj (SEQ ID NO:69) 



GPCR6 

gi|7363441| 

gi|12054471) 

gi|5901488t 

gi|7242165| 

giU3928994| 



10 20 30 40 50 
. I | I ...» I | .... 1 .... 1 | | 



MEIVSTGNETITEFVLLGFYDIPELHFLFFIVFTAVrVFIIIGNMLIIVA 
MEIVSTGNETITEFVLLGFYDI PELHFLFFIVFTAVYVFI IIGNMLI I VA 
MET VSTGNETITEFVLLGFYDIPELHFLFFIVFTAVYVFT I IGNMLI I VA 



iR^HTGR-VS 
RRNHSGR-VS 



EFVLLG 
EFVLLG 



aPAPA 
JPAPAP0R 



60 



70 



.1. 



GPCR6 

gi 17363441 1 
gil 12054471) 
gi 15901488 1 
gi| 7242165 | 
gi| 13928994 | {r ! RNHPT| 



■ I • 



JfSsl: 

iLgEXSL! 
80 



.ViiteBsJ! 

90 



VVSSQRLHKPMYIFIiANLSFLDILYTSAVMPKMLEGFLQEAT 
WS SQRLHKPZfiYT FLAKLS FLDILYTS AVMPKMLEGFLQEAT 
WS S QRLHK PMYI FLANLS FLDILYT3 AVMPKMLEG FLOEAT 
PMYQflQnLS FLE ILYTSjHvHpKMLEG ! 

FLEiffly^ffifl pkmlOg: 
fle i ByJHsH P KML0G 



JRNHPT 



ggvgA — 

lIGSEEKHGQLfgF 

IIGskenhgqlB" 



GPCR6 

gi|7363441| 
gi|12054471| 
gi|5901488| 
gi|7242165| 



• I , 



110 



• I ■ 



120 
. . I.. 



.1. 



130 
. . I . . 



140 

..| .. 



giI1392B994| EA 



GCLLQFFI FGSLATAECLLLAVMA YORYIAIC YPLH Y PLLMGPRR YMGL 
GCIiLQ FFI EX3S LATAECLLLAVMAYDRYLAIC YPLHYPLLMG PRRYMGL 
GCLLQFFI rcSLATAECLLLAVMAYDRYLAICYPLHYPLLMGPRRYWGL 
GCLTQ FFI FG S LAT AECR UAVMA YDPSl AI C YPL^ YPLLMGPRjjCMG L 
0^cW^Fni!?Lf?roEC^LIAVMAYDRYwAICffl PLH Y P^^S °™ r 

ecqllavmaydrySJatcSplhyp 
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GPCR6 

gi|7363441| 

gi}12054471| 

gi|5901488| 

gi|7242165| 

gi|13928994| 




GPCR6 

gi|7363441| 
gi|12054471| 
gi|5901488| 
gi|7242l65| 
gil 13928994 | 



210 220 
■ I . .j. | I .... I .... | . 

■" m — 



230 

I. 




GPCR6 

gi|7363441| 
gi|12054471l 



I • 



260 



270 
. . I .. 



280 

. . I ; . 



290 
. . | . . 



300 
. . I 



LA VVTT FYGTLmFYVAPSAVHSQLLSKVFSLLYTVVTPLFNPVIYTMRK 
tAVVTTE^GTLMI FYVAi'SAVHSQLIiSKVFSLLTTVVT PLFNPVI YTMRN 
LJVVVTTF1fGTLMIFYVAPSRVHSQLL3KVFgLLYTVVTPLF^PVIYT'MRK 
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gi | 5901488 | 
gi 1 7242165 t 
gi | 13928994 | 



GPCR6 

gi| 7363441 | 
gi|12054471| 
gi| 5901488 | 
gi|7242165| 
gi | 13928994 | 



PCT/US01/46530 



SSI 1 1 jjj^SI.ElQAR jKgLSAFDTKgL^V^grvgjLfJt 



llQ9Il(53AASIEizRA] 



310 



320 



KEVH 
KEVH 
KEVH 


7m 










CSSKKggRTffiHli 


aEgqd* 

AgDQEJ 


l^TKKSSRDG 

jJtnkgskig 



Table 6G lists the domain description from DOMAIN analysis results against GPCR6. 
This indicates that the GPCR6 sequence has properties similar to those of other proteins 
known to contain this domain as well as to the 254 amino acid 7tm domain itself 



Table 6G. Domain Analysis of GPCR6 

gnl iPfaroipfamOOOOl , 7tm_l, 7 transmembrane receptor (rhodopsin 

family). (SEQ ID NO:70) 

Length = 254 residues, 100.0% aligned 

Score - 99.8 bits (247), Expect ■ 2e-22 



GPCR6 : 


43 


Gnl | PfamlpfamOOOOl 


: 1 


GPCR6: 


102 


Gnl | PfamlpfamOOOOl 


: 61 


GPCR6 : 


162 


Gnl | Pf am I pf amOOOOl 


: 121 


GPCR6: 


222 


Gnl (PfamlpfamOOOOl 


: 172 


GPCR6 : 


269 


Gnl | PfamlpfamOOOOl 


: 232 



GNMLI I VAWSSQRLHKPMYI FLANLSFLDI LYTSAVMPKMLEGFLQEA-TI S VAGCLLQ 101 
I 1 + 1 + 1+ ++ +++I I lit 11+ 1 + 1+ +11+ ill 
GNLLVILVILRTKKLRTPTNI FLLNLAVADLLFLLT LP PWAL YY L VGGDWVFGDALC KLV 60 



+J 1 ill ++ II I I I I +11 I + ill I++ |+ ++ + 

GALFWNGyASILLLTAISIDRYLAIVHPLRYRRIRTPRRAKVLILLVWVLALLLSLPPL 120 



+ I + 1+ ++ +! +11 I I 
-PEESVKRSYVLLSTLVGFVLPLLVILVCYTR 171 



1+ + + 



+ + +1 



-PAGASRRRAFSTCSSHLAWTTFYGTLMI FYVAP SAVHS 268 

+ + 1+ I + I + ++ + | 



11 + 11 



The protein similarity information, expression pattern, and map location for the 
olfactory receptor-like GPCR6 protein and nucleic acid disclosed herein suggest that this 
olfactory receptor may have important structural and/or physiological functions characteristic 
of the olfactory receptor family. The nucleic acids and proteins of the invention are useful in 
potential diagnostic and therapeutic applications implicated in various GPCR- or olfactory 
receptor (OR)-related pathologies and/or disorders. For example, the compositions of the 
present invention will have efficacy for treatment of patients suffering from: developmental 
diseases, MHCII and m diseases (immune diseases), taste and scent detectability disorders, 
Burkitt's lymphoma, corticoneurogenic disease, signal transduction pathway disorders, retinal 
diseases including those involving photoreception, cell growth rate disorders; cell shape 
disorders, feeding disorders;control of feeding; potential obesity due to over-eating; potential 
disorders due to starvation (lack of apetite), noninsulin-dependent diabetes mellitus 
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(NIDDM1), bacterial, fungal, protozoal and viral infections (particularly infections caused by 
HIV-1 or HIV-2), pain, cancer (including but not limited to neoplasm; adenocarcinoma; 
lymphoma; prostate cancer; uterus cancer), anorexia, bulimia, asthma, Parkinson's disease, 
acute heart failure, hypotension, hypertension, urinary retention, osteoporosis, Crohn's disease; 
multiple sclerosis; and treatment of Albright hereditary ostoeodystrophy, angina pectoris, 
myocardial infarction, ulcers, asthma, allergies, benign prostatic hypertrophy, and psychotic 
and neurological disorders, including anxiety, schizophrenia, manic depression, delirium, 
dementia, severe mental retardation, dentatorubro-pallidoluysian atrophy(DRPLA) 
hypophosphatemic rickets, autosomal dominant (2) acrocallosal syndrome and dyskinesias, 
such as Huntington's disease or Gilles de la Tourette syndrome and/or other pathologies and 
disorders of the like. 

The disclosed GPCR6 protein has multiple hydrophilic regions, each of which can be 
used as an immunogen. In one embodiment, a contemplated GPCR6 epitope is from about 
amino acids 160 to 165. In additional embodiments, a GPCR6 epitope is from about amino 
acids 230 to 235, from about amino acids 285 to 295, and from 305 to 310. The GPCR6 
protein also have value in the development of powerful assay system for functional analysis of 
various human disorders, which will help in understanding of pathology of the disease and 
development of new drug targets for various disorders. 

GPCR7 

The disclosed GPCR7 nucleic acid of 1383 nucleotides (also referred to as 
GM_33202597_A_dal) is shown in Table 7A. The disclosed GPCR7 open reading frame 
("ORI 7 ") begins with a ATG at nucleotides 6-8 and ending with a TGA codon at nucleotides 
939-941 . The start and stop codons of the open reading frame are highlighted in bold type. 
Putative untranslated regions, if any, are found upstream from the initiation codon and 
downstream from the termination codon. 
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Table 7A. GPCR7 nucleotide sequence (SEQ ID NO:19). 

TAGAAA TGGAACGACCACAAAGTGATTTTAACCAAACTGAA6TTGCTGAATTTTTCCTCATGGGATTTTCGAATTCC 
TGGGATATTCAGATTGTACATGCTGCTCTATTCTTCCTAGTTTACCTGGCAGCTGTCATAGGAAATCTCCTAATCAT 
CATACTTACCACTCTGGATGTTCACCTCCAAACCCCAATGTATTTCTTTTTGAGAAACTTGTCTTTCTTAGATTTTT 
GTTACATCTCTGTCACAATTCCAAAATCTATTGTTAGTTCCTTGACTCATGATACTTCCATTTCTTTCTTTGGGTGT 
GCTCTGCAAGCCTTCTTTTTCATGGACTTGGCAACTACGGAGGTAGCCATCCTTACAGTGATGTCCTATGACCGCTA 
TATGGCCATCTGCCGGCCTTTACATTATGAGGTCATCATAAACCAAGGTGTCTGTCTGAGGATGATGGCCATGTCGT 
GGCTCAGTGGGGTGATCTGTGGATTCATGCATGTGATAGCAACATTCTCATTACCATTCTGTGGGCGCAATAGAATA 
CGTCAATTTTTCTGTAATATTCCACAGCTCCTAAGCCTCTTAGACCCCAAAGTAATTACCATTGAGATTGGAGTCAT 
GGTTTTTGGTACAAGTCTTGTGATAATCTCCTTTGTTGTAATTACTCTCTCCTACATGTACATTTTTTCTGTCATCA 
TGAGGATTCCTTCTAAGGAGGGTAGATCAAAAACATTTTCTACCTGCATTCCACATCTTGTGGTTGTAACACTCTTT 
ATGATATCTGGCAGCATTGCCTATGTGAAGCCAATTTCAAATTCTCCCCCCGTTCTGGATGTTTTCCTGTCTGCGTT 
CTACACAGTCGTGGCCCCGACCCTGAACCCCGTCATCTATAGTCTGAGGAATAGGGACATGAAGGCAGCCCTGAGAA 
GGCAGTGTGGTCCC TGAGAAGGCAGTGTGGTATGCTAGATGAAGAATTTGATTACGGACCAGACTCTTGAACTCTTG 
CTCTAATCAGGCAATTTGTAAACTCTCTGGGCTTATATTTTCAATTGATTGCTGAGCTCTTTCTTGATTTTTAAATT 
AAATTCAGCTATAGTTTACCATACTAACCATATTTGGGTGAATTCAACCTTAGAATGCACTAAAAGGTACTTCGGGG 
TGTTCAAAACATTAGAACTTGTGCTTTTATTCATTTTTATGAGTTGTAGATCTCAAAATTTTATAAATTATATTGTA 
CTCAGTAATACAACATATTAATTAATATAAAAGTGAATTACTAATATAAATGAATTACTACCGTATGTGTATATTAA 
TT AC AGC AG AAC AAG AT C AT ATGG ATT AAAAACAACCAAATGG AAAAT AAACAT AAGGT AAC AGT GTGT G CT CA 



The disclosed GPCR7 of this invention maps to chromosome 1 the GPCR7 the nucleic 
acid sequence of this invention has 583 of 916 bases (63%) identical to a gb:GENBANK- 
ID:RATOLFPROQ|acc:M64391.1 mRNA from Rattus norvegicus (Rat olfactory protein 

5 mRNA, complete cds) (E = Lie" 40 ). Chromosome localization information was assigned using 
OMIM, the electronic northern bioinformatic tool implemented by CuraGen Corporation, 
public ESTs, public literature references and/or genomic clone homologies. This was executed 
to derive the chromosomal mapping of the SeqCalling assemblies, Genomic clones, literature 
references and/or EST sequences that were included in the invention. 

10 The disclosed GPCR7 polypeptide (SEQ ID NO:20) encoded protein having 3 1 1 

amino acid residues is presented in Table 7B using the one-letter amino acid code. The Signal 
P, Psort and/or Hydropathy results predict that GPCR7 has a signal peptide and is likely to be 
localized at the plasma membrane with a certainty of 0.6000. In other embodiments, it is 
localized at the Golgi body with a certainty of 0.4000, at the endoplasmic reticulum 

1 5 (membrane) with a certainty of 0.3000 or at the mitochondrial inner membrane with a 

certainty of 0.0300. The most likely cleavage site for a GPCR7 peptide is between amino 
acids 59 and 60, at: VHL-QT. 



Table 7B. Encoded GPCR7 protein sequence (SEQ ID NO:20). 

MERPQSDFNCyrEVAEFFLMGFSNSWDIQIVHAALFFLVYIJ^VIGNLLIIILTTLDVHI^TPMyFFLRNLSFLDFCY 
ISVTIPKSIVSSLTHDTSISFFGC^LQAFFEWDIATTEVA 

SGVICGFMHVIATFSLPFCGRNRIRQFFCNIPQLLSLLDPKVITIEIGVMVFGTSLVIISFVVITLSYMYIFSVIMR 
I P SKEGR S KT FST C I PHLVWTL FMI SGS IA YVK P I SN S PPVL D VFLS AF YT W PPT LN PV I Y S LRNRDMKAALRRQ 

CGP 



20 



The disclosed GPCR7 amino acid sequence of the protein of the invention was found 
to have 154 of 299 amino acid residues (51%) identical to, and 205 of 299 amino acid residues 
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(68%) similar to, the 321 amino acid residue ptnr:SPTREMBL-ACC:Q9UGF5 protein from 
Homo sapiens (Human) (B Al 50A6.4 (NOVEL 7 TRANSMEMBRANE RECEPTOR 
(RHODOPSIN FAMILY) (OLFACTORY RECEPTOR LIKE) PROTEIN (HS6M1-28) (E « 
2.7e 80 ). 

GPCR7 disclosed in this invention is expressed in at least the following tissues: 
hematopoietic tissues. This information was derived by determining the tissue sources of the 
sequences that were included in the invention including but not limited to SeqCalling sources. 

Possible SNPs found for GPCR7 are listed in Tables 7C and 7D. 



Table 7C: SNPs 


Consensus 
Position 


Depth 


Base 
Change 


PAF 


419 


16 


T>C 


0.250 


699 


37 


A>T 


0.054 


821 


54 


OT 


• 0.074 


929 


58 


A>G 


0.052 


961 


51 


T>- 


0.059 


972 


51 


C>- 


0.039 


1368 


7 


A>- 


0.286 




Table 7D: SNPs 


Nucleotide 
Position 


Base 
Change 


Amino 
Acid 
Position 


Base 
Change 


459 


T>C 


152 


Ser > Pro 


566 


G> A 


Silent 


N/A 


967 


A>G 


Silent 


N/A 



The amino acid sequence of GPCR7 has high homology to other proteins as shown in 
Table 7E. 



Table 7E. BLASTX results for GPCR7 




Smallest 




Sum 


Reading High 


Prob 


Sequences producing High-scoring Segment Pairs: Score 


P(N) 


ptnr : SPTREMBL-ACC : Q9UGF5 OLF RECP - Homo Sapiens, 321 aa. 808 


2.7e-80 



The disclosed GPCR7 has homology to the amino acid sequences shown in the 
BLASTP data listed in Table 7F. 
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Table 7F. BLASTP results for GPCR7 


Gene Index/Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


SPIQ9UGF5105U1 HUMAN 


OLFACTORY 
RECEPTOR 5U1 
(HS6M1-2B) 


321 


154/299 
(51%) 


205/299 
(68%) 


3e-85 


emb|CAC43449.1| 


dM538M10.6 (novel 
7 transmembrane 
receptor 
(rhodopsin 

family) 
(olfactory 
receptor like) 
protein similar 
to 

human HS6M1-28) 
[Mus musculus] 


321 


152/299 
(50%) 


205/299 
(67%) 


le-80 


emblCAC43446.1| 


dM538M10.3 (novel 
7 transmembrane 
receptor 
(rhodopsin 

family) 
(olfactory 
receptor like) 
protein) [Mus 
musculus] 


304 


146/292 
(50%) 


198/292 
(67%) 


le-79 


emb|CAC43445.1| 


dM538Ml0.2 (novel 
7 transmembrane 
receptor 
(rhodopsin 

family) 
(olfactory 
receptor like) 
protein) [Mus 
musculus] 


320 


148/299 
(49%) 


203/299 
(67%) 


2e-78 


emb|CAC43448.1| 


dM538M10.5 (novel 
7 transmembrane 
receptor 
(rhodopsin 

family) 
(olfactory 
receptor like) 
protein similar 
to 

human HS6M1-28) 
[Mus musculus] 


312 


142/299 
(47*) 


202/299 
( b /%) 


9e-78 



The homology of these sequences is shown graphically in the ClustalW analysis shown 
in Table 7G. 



Table 7G. ClustalW Analysis of GPCR7 

1) GPCR7(SEQIDNO:20) 

2) spI09UGF5IQ5Ul HUMAN OLFACTORY RECEPTOR 5U1 (HS6M1-28) (SEQ ID NO:71) 

3) emb|CAC43449.1| (AL136158) dM538M10.6 (novel 7 transmembrane receptor (rhodopsin family) (olfactory 
receptor like) protein similar to human HS6M1-28) [Mus musculus] (SEQ ID NO:72) 

4) emblCAC43446.il (AL136158) dM538M10.3 (novel 7 transmembrane receptor (rhodopsin family) (olfactory 
receptor like) protein) [Mus musculus] (SEQ ID NO:73) 
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5) emblCAC43445.ll (AL13615S) dM538M10.2 (novel 7 transmembraae receptor (rhodopsin family) (olfactory 
receptor like) protein) [Mus musculus] (SEQ ID NO:74) 

6) emblCAC43448.1| (AL136158) dM538M 10.5 (novel 7 transmembrane receptor (rhodopsin family) (olfactory 
receptor like) protein similar to human HS6M1-28) [Mus musculus] (SEQ ID NO:75) 



GPCR7 

sp|Q9UGF5| 

embiCAC43449.1| 

emb|CAC43446.1! 

emb|CAC43445.1| 

emb|CAC43448.1| 



GPCR7 • 
splQ9UGF5| 
.emb|CAC43449.1| 
emb|CAC43446.1l 
emb | CAC43445.il 
emb|CAC43448.X| 



GPCR7 

sp|Q90GF5| 

emb|CAC43449.1| 

emb | CAC4344 6.il 

emb|CAC43445.1| 

emb|CAC43448.11 



GPCR7 
sp|Q9UGF5| 
emb) CAC43449.il 
einb1CAC43446.lt 
emb | CAC43445.H 
emb ICAC43448.il 



GPCR7 

sp|Q9UGF5l 

embiCAC43449.1| 

emb|CAC43446.1| 

erob|CAC43445.1| 

emb | CAC43448.il 



GPCR7 

sp | Q9UGF5 | 

emb ICAC43449.il 

emb|CAC43446.1| 

emb|CAC43445.1l 

emb | CAC43448.il 



GPCR7 

sp IQ9UGF5 | 

erab|CAC43449.1| 

erab|CAC43446.1| 

emb| CAC43445.il 

emb|CAC43448.1| 




60 



70 



80 



90 



100 




110 



120 



130 



140 



150 




200 



210 



220 



230 



240 



250 




KTFI^AAGflEF^RLpB^BTVD'LVf^ 

isc(? 




300 



SjJjS Pg^jjgpSgFYT VffiP PTLNP VI Y SLRN 

_ Y LNg^S DS PT ALEFLFS I FYT VL P PTLN PVI YS LRN ET 
FAYLNPTSDS PTAlgFLfflsi FYTVLPPTLNPVI YSLRHET 
FAYLNjjTSDS^TALEFlflsiFYTVLPPTLNPVIYSLRNET 
FAYLNPT9nSPTALEFLFSTSYTVLPPT0NPVrYSLRNET 



.1. 



320 



kSSJr^ 

IKS WRKLLLSgK FT V F 

iksvQrkllls 
i kBJwrklllspikftv 

rKSWRKLLHsRKFTVl 



jSKFJBLPQgKMCLKAMFKL 
ittCPVATD— 



jjl^FSCCF 



Table 7H lists the domain description from DOMAIN analysis results against GPCR7. 
This indicates that the GPCR7 sequence has properties similar to those of other proteins 
known to contain this domain as well as to the 254 amino acid 7tm domain itself. 
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Table 7H. Domain Analysis of GPCR7 

gnl I Pf am I pf amOOOOl , 7tm_l, 7 transmembrane receptor (rhodopsin 

family) . (SEQ ID NO: 76) 

Length » 254 residues, 100.0% aligned 

Score ° 99.0 bits (245), Expect ° 4e-22 



GPCR7 : 45 GNLLI 1 1 LTTLDVHLQTPMYFFLRNLSFLDFC YI S VTI PKS I VSSLTHDTSI SFFGCALQ 104 

IIII+I++ l + l I II 11+ I ++ I ++ * I M 

GPCR7 : 105 AFFFMDLATTEVAILTVMSYDRYMAICRPLHYEVIINQGVCLWiMAMSWLSGVICGFMHV 164 

1+ + +1 I +1 I I l + l I Ml I ++ + |+ ++ + 

GnllPfamlpfamOOOOl: 61 GALFVVNGYASILLLTAISIDRYIAIVHPLRYRRIRTPRPAKVLILLVWVXtALLLSLPPL 120 

GPCR7 : 165 IATFSLPFCGRNRIRQFFCNIPQLLSLLDPKVITIEIGVMVFGTSLVIISFVVITLSYMY 224 

+ ++ | + + +|+|+ | | + ++ | | 

Gnl| Pf am| pfaraO 0001 : 121 LFS WLRTVE EGNTT VC L I D FPEE S V KRS YVLLS TLVG FVL PLLV I LVC YTRI LRTLRKRA 180 

GPCR7: 225 IFSVIMRIPSKEGRSKTFSTCIPHLVWTLFMISGSIAYVKPISNSPPVLDV FLSA 280 

++ | | + +| | ++ + + + + ++ 

GnllPfamlpfamOOOOl: 181 RSQRSLKRRSSSERKAAKMLLVWWFVLCWLPYHIVLLLDSLCLLSIWRVLPTALLITL 240 

GPCR7: 281 FYTWPPTLNPVIY 294 

+ I lll+ll 
GnllPfamlpfamOOOOl: 241 WLAYVNSCLNPIIY 254 

The protein similarity information, expression pattern, and map location for the 
olfactory receptor-like GPCR7 protein and nucleic acid disclosed herein suggest that this 
olfactory receptor may have important structural and/or physiological functions characteristic 
of the rhodopsin-like GPCR family. The nucleic acids and proteins of the invention are useful 
in potential diagnostic and therapeutic applications implicated in various GPCR- or olfactory 
receptor (OR)-related pathologies and/or disorders. For example, the compositions of the 
preseni invention will have efficacy for treatment of patients suffering from: disorders of the 
olfactory system reproductive system, dendritic cells, NK cells and mast celVbasophils (based 
on the expression of olfactory receptors like genes in these organs) and other diseases, 
disorders and conditions of the like and other diseases, disorders and conditions of the like. 

Based on the Taqman results, the presence of the novel GPCR7 on NK cells implies 
some role for GPCR7 and its ligand in either the trafficking or the effector action of NK cells 
to sites of inflammation, transplantation, tumor sites or infection. As NK cells are of 
importance in the eradication of tumors as well as virally infected cells, GPCR7 may play a 
role in NK cell action in tumor rejection, where the ligand could be used to augment 
trafficking or effector action of NK cells. Alternatively a mAb could be used to block GPCR7 
which could prove useful in transplantation of organs or bone marrow. 

The presence of die orphan chemokine receptor on dendritic cells suggests that GPCR7 

and its ligand could be involved in trafficking and localization of dendritic cells in lymphoid 

organs at sites of antigen presentation. Also ligand action on the dendritic cell may alter the 

antigen presenting properties of the dendritic cell and direct T cell activation to either Thl, 
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Th2 or a Trl cell response. Therefore blockade of this orphan chemokine receptor with a mAb 
may alter the immune response in terms of magnitude and also the type of response generated. 
Alternatively the ligand could be used to modulate immune response. Due to this, mAb to the 
GPCR or its ligand may be of useful on redirecting the immune response in chronic 
inflammatory diseases such as Rheumatoid Arthritis, Inflammatory Bowel disease, Multiple 
Sclerosis, atopic dermatitis, allergic rhinitis and asthma between Thl and Th2 responses. 

The presence of GPCR7 on a cell line KU-812 which has properties of mast cell and 
basophils suggests that GPCR7 and its ligand may modulate mast cell and basophil trafficking 
and localization as well as their effector action. Therefore the ligand or a mAb to GPCR7 may 
prove useful in blocking mast cell action and therefore be of use in diseases/conditions such as 
asthma, allergy, inflammation and infections. 

The disclosed GPCR7 protein has multiple hydrophilic regions, each of which can be 
used as an immunogen. In one embodiment, a contemplated GPCR7 epitope is from about 
amino acids 5 to 10. In additional embodiments, a GPCR7 epitope is from about amino acids 
140 to 145, from about amino acids 170 to 175, from 240 to 250, and from 280 to 310. The 
GPCR7 protein also have value in the development of powerful assay system for functional 
analysis of various human disorders, which will help in understanding of pathology of the 
disease and development of new drug targets for various disorders. 

GPCR8 

The disclosed GPCR8 nucleic acid of 958 nucleotides (also referred to 
AC076959_da2) is shown in Table 8A. The disclosed GPCR8 open reading frame ("ORF") 
begins with a ATG at nucleotides 4-7 and ending with a TGA codon at nucleotides 934-936. 
The start and stop codons of the open reading frame are highlighted in bold type. Putative 
untranslated regions, if any, are found upstream from the initiation codon and downstream 
from the termination codon. 

Table 8A. GPCR8 nucleotide sequence (SEQ ID NO:21). 

^CATGGJWVGCAATCAGACCTGGATCACAGAAGTCATCCTGTTGGGATTCCAGGTGGACCCAGCTCTGGAGTTGTT 
CCTCTTTGGGTTTTTCTTGCTATTCTACAGCTTAACCCTGATGGGAAATGGGATTATCCTGGGGCTCATCTACTTGG 
ACTCTAGACTGCACACACCCATGTATGTCTTCCTGTCACACCTGGCCATTGTGGACATGTCCTATGCCTCGAGTACT 
GTCCCTAAGATGCTAGCAAATCTTGTGATGCACAAAAAAGTCATCTCCTTTGCTCCTTGCATACTTCAGACTTTTTT 
GTATTTGGCGTTTGCTATTACAGAGTGTCTGATTTTGGTGATGATGTGCTATGATCGGTATGTGGCAATCTGTCACC 
CCTTGCAATACACCCTCATTATGAACTGGAGAGTGTGCACTGTCCTGGCCTCAACTTGCTGGATATTTAGCTTTCTC 
TTGGCTCTGGTCCATATTACTCTTATTCTGAGGCTGCCTTTTTGTGGCCCACAAAAGATCAACCACTTTTTCTGTCA 
AATCATGTCCGTATTCAAATTGGCCTGTGCTGACACTAGGCTCAACCAGGTGGTCCTATTTGCGGGTTCTGCGTTCA 
TCTTAGTGGGGCCGCTCTGCCTGGTGCTGGTCTCCTACTTGCACATCCTGGTGGCCATCTTGAGGATCCAGTCTGGG 
GAGGGCCGCAGAAAGGCCTTCTCTACCTGCTCCTCCC^CCTCTGCGTGGTGGGGCTTTTCTTTGGCAGCGCCATTGT 
CATGTACATGGCCCCCAGOTCAAACCATTCTC^GAACGGAGGAAGATCCTTTCCCTGTTTTACAGCCTTTTCAACC 
CGATCCTGAACCCCCTCATCTACAGCCTTAGGAATGCAGAGGTGAAAGGGGCTCTAAAGAGAGTCCTTTGGAAACAG 
AGATCAATGTGAAGAATCATTTGAGATATCCTGA 
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The GPCR8 the nucleic acid sequence of this invention has 716 of 944 bases (75%) 
identical to a gb:GENBANK-ID:AR092423|acc:AR092423.1 mRNA from Unknown 
(Sequence 1 from patent US 5998164) (E = 1.7e* 108 ). 

The disclosed GPCR8 polypeptide (SEQ ID NO:22) encoded protein having 310 
amino acid residues is presented in Table 8B using the one-letter amino acid code. The Signal 
P, Psort and/or Hydropathy results predict that GPCR8 has a signal peptide and is likely to be 
localized at the plasma membrane with a certainty of 0.6000. Li other embodiments, it is 
localized at the Golgi body with a certainty of 0.4000, at the endoplasmic reticulum 
(membrane) with a certainty of 0.3000 or at the microbody (peroxisome) with a certainty of 
0.3000. The most likely cleavage site for a GPCR8 peptide is between amino acids 46 and 47, 
at: ILG-LI. 



Table 8B. Encoded GPCR8 protein sequence (SEQ ID NO:22). 



^SNQTWITEVILLGFQVDPALELFLFGFFLLFYSLTLMGNGIILGL IYLDSRLHTPMYVFLSHIAIVDMSYASSTV 

LILRLPFCGPQKINHFFC Q IMSVrai ACADTRLNQVVLFAGSAFILVGPLCLVLVSYLHILVAILRIQSGE 
GRRKAFSTCSSIU>CV^GLFFGSAIVMYMAPRSNHSQERRKIIiSLFYSLFNPILNPLIYSLP^AEVKGALKRVLWKQR 



The disclosed GPCR8 amino acid sequence of the protein of the invention was found 
to have 188 of 310 amino acid residues (60%) identical to, and 238 of 310 amino acid residues 
(76%) similar to, the 310 amino acid residue ptnr:SPTREMBL-ACC:O95047 protein from 
Homo sapiens (Human) (WUGSC:H_DJ0988G15.2 PROTEIN) (E = l.le* 98 ). 

GPCR8 is expressed in at least the following tissues: apical microvilli of the retinal 
pigment epithelium, arterial (aortic), basal forebrain, brain, Burkitt lymphoma cell lines, 
corpus callosum, cardiac (atria and ventricle), caudate nucleus, CNS and peripheral tissue, 
cerebellum, cerebral cortex, colon, cortical neurogenic cells, endothelial (coronary artery and 
umbilical vein) cells, palate epithelia, eye, neonatal eye, frontal cortex, fetal hematopoietic 
cells, heart, hippocampus, hypothalamus, leukocytes, liver, fetal liver, lung, lung lymphoma 
cell lines, fetal lymphoid tissue, adult lymphoid tissue, Those that express MHC II and m 
nervous, medulla, subthalamic nucleus, ovary, pancreas, pituitary, placenta, pons, prostate, 
putamen, serum, skeletal muscle, small intestine, smooth muscle (coronary artery in aortic)- 
spinal cord, spleen, stomach, taste receptor cells of the tongue, testis, thalamus, and thymus 
tissue. This information was derived by determining the tissue sources of the sequences that 
were included in the invention including but not limited to SeqCalling sources, public EST 
sources, literature sources, and/or RACE sources. 

Possible SNPs found for GPCR8 are listed in Tables 8C and 8D 
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Table 8C: SNPs 



Consensus 
Position 


. Depth 


1 Base 
Change 


PAF 


147 


11 


OT 


0.182 



Table 8D: SNPs 


Nucleotide 
Position 


Base 
Change 


Amino 
Acid 
Position 


Base 
Change 


143 


T>C 


47 


Leu > Pro 


257 


T>C 


85 


Val>Ala 


374 


OT 


124 


Ala>Val 


770 


T>C 


256 


Val>Ala 


788 


G> A 


262 


Arg > Lys 


794 


A>G 


264 


Asn > Ser 



The amino acid sequence of GPCR8 has high homology to other proteins as shown in 
Table 8E. 



Table 8E. BLASTX results for GPCR8 



Smallest 
Sum 

„ High Prob 
Sequences producing High-scoring Segment Pairs: Score P(N) 
Ptnr : SPTREMBL-ACC : 095407 Protein - Homo Sapiens, 310 aa. 981 l.le-98 ' 



The disclosed GPCR8 has homology to the amino acid sequences shown in the 
BLASTP data listed in Table 8R 



Table 8F. BLASTP results for GPCR8 


bene index/Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


gi|14747795|ref IXP 04 
2034.11 


hypothetical 
protein XP_042034 
[Homo sapiens] 


310 


190/310 
(61%) 


240/310 
(77%) 


2e-86 


gi! 13929212 Iref 1 NP 11 
2170.11 


olfactory 
receptor, family 
2, subfamily A, 

member 4 
[Homo sapiens] 


310 


188/310 
(60%) 


238/310 
(76%) 


le-85 


gi|29217!6|gblAAC3963 
3.1| 


olfactory 
receptor [Homo 
sapiens] 


217 


168/217 
' (77%) 


189/217 
(86%) 


2e-80 


gi|2921710|gb)AAC3963 
0.11 


olfactory 
receptor [Homo 
. sapiens] 


217 


167/217 
(76%) 


188/217 
(85%) 


7e-80 
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qi|15293775|qb|AAK950 


olfactory 


217 


167/217 


188/217 


le-79 


80.11 


receptor [Homo 




(76%) 


(85%) 






sapiens] 











The homology of these sequences is shown graphically in the ClustalW analysis shown 
in Table 8G. 

Table 8G. ClustalW Analysis of GPCR8 

1) GPCR8 (SEQIDNO:22) 

2) eil 1 4747795|reflXP 042034. 1 1 IXM 042034^ hypothetical protein XPJM2034 [Homo sapiens] (SEQ ID 
NO;77) 

3) gill 39292 12lreflNP 1 12170,11 (NM_030908) olfactory receptor, family 2, subfamily A, member 4 [Homo 
sapiens] (SEQ E)NO:78) 

4) gil2921716lgblAAC39633.ll (U86281) olfactory receptor [Homo sapiens] (SEQ ID NO:79) 

5) gi!292 1 7 1 0jgblAAC39630. 1 1 (U8 6278) olfactory receptor [Homo sapiens] (SEQ ID NO:80) 

6) giU52937751gblAAK95080.1| (AF399595) olfactory receptor [Homo sapiens] (SEQ ID NO:81) 



GPCR8 

gi|14747795| 
gi 1 139292121 
gi|29217161 
gi|2921710| 
gi 1 15293775 1 



10 20 30 40 50 

I | .... | ..... | | I .... I I I .... I 

MESNQTWITEVILLGFQVDPALELFLFGrFLLFYSLTLMGNGXILGLIYL 
MGDNITSITEFLLLGFPVGPRIQMLLFGLFSLFYVFTLLGKGTILGLISL 
MGDNITSIREFLLLGFPVGPRIQMLLFGLFSLFVVFTLI/GNGTILGLISL 



GPCR8 

gi|14747795| 
gii 139292121 
gi|2921716| 
gi|2921710| 
gi 1 15293775 1 



GPCR8 

gi|14747795| 
gi 113929212 1 
gi|2921716| 
gi|2921710| 
giU5293775| 



GPCR8 

gi!14747795| 
gi 113929212 1 
gil2921716| 
gi|2921710| 
gi 115293775 | 



GPCR8 

gi|147477951 
gi 1 13929212 1 
gi|2921716| 
gi|29217101 
giU5293775| 



60 



.1. 



70 
I. 



80 
• !.. 



DSRLHTPMYVFLSH] 
DSRLHAPMYFFLSHLAVV 
DSRIiHAPMYFFLSHLW 

li 



90 
.1.. 



100 




GPCR8 

giU4747795| 
gi 113929212 | 
gi|2921716| 
gi!2921710| 




290 
..|.. 



300 

LNPLI YSLRNAEVKGA 
.NPLICSLRNSEVKNT 
PLICSLRNSEVKNT 
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gi 1 15293775 1 IJ^fkKll^!>VT BKHHfnaE(^n;3v [f^^Vj. ; PCT2 

310 

GPCR8 LKRVLWKQRSM 

gi 1147477951 LKRVLGVERAL 

gi | 13929212 | LKRVLGVERAL 

gi {29217161 

gi|2921710| 

gi 1 15293775 I 

Table 8H lists the domain description from DOMAIN analysis results against GPCR8. 
This indicates that the GPCR8 sequence has properties similar to those of other proteins 
known to contain this domain as well as to the 254 amino acid 7tm domain itself. 



Table 8H. Domain Analysis of GPCR8 

gnl I PfamlpfamOOOOl , 7tm_l, 7 transmembrane receptor (rhodopsin 

family) . (SEQ ID NO: 62) 

Length = 254 residues, 100.0% aligned 

Score= 115 bits (288), Expect « 4e-27 



GPCR8 : 


40 


GNGIILGLIYLDSRLHTPMYVFLSHLAIVDMSYASSTVPKMLANLVMHKKVISFAPCILQ 


99 






II +++ +1 ' +MI +11 +11+ 1+ + + 1 1 II INI 




Gnl| PfamlpfamOOOOl: 


1 


GNLLVI LVILRTKKLRTPTN I FLLNLAVADLLFLLTLPPWALYYLVGGDWVFGDALCKLV 


60 


GPCR8 : 


100 


T FL YL AFAI T ECLI LVKMC Y DRY VAI CH PLQ YTLI MNWRVCT VI*ASTCWI FS FLLALVH I 


159 






I++ l+l + lll+ll IJI+I 1 1 II 1+ + ll+l + 




Gnl | PfamlpfamOOOOl: 


61 


GALFWNGYASILLLTAI SI DRYLAI VHPLRYRRI RTPRRAKVLI LLVWVLALLLS LPPL 


120 


GPCR8 : 


160 


TLILRLPFCGPQKINHFFCQIMSVFKLACADTRLNQWLFAGSAFILVGPLCLVLVSYLH 


219 


Gnl | PfamlpfamOOOOl: 


121 


++ 1 1 1 ' + + + + 1 1 1 ++! 1 1 
LFSWLRT VEEGNTTVCLIDFPE E S VKRS Y VLL S TLVGFVLP LLV I LVC YT R 


171 


GPCRB : 


220 




266 






II 1+ +1 1+ 1 + 1 + I |+ + 




Gnl | PfamlpfamOOOOl: 


172 


ILRTLRKRARSQRSLKRRSSSERKAAKMLLVWVVFVLCWLPYHIVLLLDSLCLLSIWRV 


231 


GPCR8 : 


267 


QERRKILSLFYSLFNPILNPLIY 289 








+++1+ + i m+ii 




Gnl | Pf ami pf amOOOOl : 


232 


LPTALLITLWLAYVNSCLNPIIY 254 





The protein similarity information, expression pattern, and map location for the 
olfactory receptor-like GPCR8 protein and nucleic acid disclosed herein suggest that this 
olfactory receptor may have important structural and/or physiological functions characteristic 
of the olfactory receptor family. The nucleic acids and proteins of the invention are useful in 
potential diagnostic and therapeutic applications implicated in various GPCR- or olfactory 
receptor (OR)-related pathologies and/or disorders. For example, the compositions of the 
present invention will have efficacy for treatment of patients suffering from: familial 
Mediterranian fever, developmental diseases, MHCH and m diseases (immune diseases), 
taste and scent detectability disorders, Burkitt's lymphoma, corticoneurogenic disease, signal 
transduction pathway disorders, retinal diseases including those involving photoreception, cell 
growth rate disorders; cell shape disorders, feeding disorders;control of feeding; potential 
obesity due to over-eating; potential disorders due to starvation (lack of apetite), noninsulin- 
dependent diabetes mellitus (NIDDM1), bacterial, fungal, protozoal and viral infections 
(particularly infections caused by HIV-1 or HIV-2), pain, cancer (including but not limited to 
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neoplasm; adenocarcinoma; lymphoma; prostate cancer; uterus cancer), anorexia, bulimia, 
asthma, Parkinson's disease, acute heart failure, hypotension, hypertension, urinary retention, 
osteoporosis, Crohn's disease; multiple sclerosis; and treatment of Albright hereditary 
osteodystrophy, angina pectoris, myocardial infarction, ulcers, asthma, allergies, benign 
prostatic hypertrophy, and psychotic and neurological disorders, including anxiety, 
schizophrenia, manic depression, delirium, dementia, severe mental retardation, dentatorubro- 
pallidoluysian atrophy(DRPLA) hypophosphatemic rickets, autosomal dominant (2) 
acrocallosal syndrome and dyskinesias, such as Huntington's disease or Gilles de la Tourette 
syndrome and/or other pathologies and disorders of the like. 

The disclosed GPCR8 protein has multiple hydrophilic regions, each of which can be 
used as an immunogen. In one embodiment, a contemplated GPCR8 epitope is from about 
amino acids 230 to 240. In additional embodiments, a GPCR8 epitope is from about amino 
acids 260 to 270, from about amino acids 290 to 300. The GPCR8 protein also have value in 
the development of powerful assay system for functional analysis of various human disorders, 
which will help in understanding of pathology of the disease and development of new drug 
targets for various disorders. 

GPCR9 

The disclosed GPCR9 nucleic acid of 968 nucleotides (also referred to as 
AC073364__dal) is shown in Table 9A. The disclosed GPCR9 open reading frame ("ORF") 
begins with a ATG at nucleotides 16-18 and ending with a TAA codon at nucleotides 961-963. 
The start and stop codons of the open reading frame are highlighted in bold type. Putative 
untranslated regions, if any, are found upstream from the initiation codon and downstream 
from the termination codon. 

Table 9A. GPCR9 nucleotide sequence (SEQ ID NO:23). 

"ftGCTCTACTAGAAATA TGGAGAGCAGAAACCAATCAACAGTGACTGAATTTATCTTCACTGGATTCCCTHAGCTTnA 
GGATGGTAGTCTCCTGTACTTCTTTCCTTTACTTTTCATCTATACTTTTATTATCATTGATAACTTATTAATCTTCT 
CTGCTGTAAGGCTGGACACCCATCTCCACAACCCCATGTATAATTTTATCAGTATATTTTCCTTTCTGGAGATCTGG 
TACACCAOVGCCACCATTCCCAAGATGCTCTCCAACCTCATCAGTGAAAAGAAGGCCATCTCAATGACTGGCTGCAT 
CTTGCAGATGTATTTCTTCCACTCACTTGAAAACTCAGAGGGGATCTTGCTGACCACCATGGCCATTGACAGATACG 
TTGCCATCTGCAACCCTCTTCGCTATCAAATGATCATGACCCCCCGGCTCTGTGCTCAACTCTCTGCAGGTTCCTGC 
CTCTTCGGTTTCCTTATCCTGCTTCCCGAGATTGTGATGATTTCCACACTGCCTTTCTGTGGGCCCAACCAAATCCA 
TCAGATCTTCTGTGACTTGGTCCCTGTGCTAAGCCTGGCCTGTACAGACACGTCCATGATTCTGATTGAGGATGTGA 
TTCATGCTGTGACCATCATCATTACCTTCCTAATCATTGCCCTGTCCTATGTAAGAATTGTCACTGTGATATTGAGG 
ATTCCCTCTTCTGAAGGGAGGCAAAAGGCTTTTTCTACCTGTGCAGGCCACCCCATGGTCTTCCCGATATTCTTTGG 
CAGTGTATCACTCATGTACTTGCGTTTCAGCGACACTTATCCACCAGTTTTGGACACAGCCATTGCACTGATGTTTA 
CTGT ACTTGCT C CATTCTT CAATC CCATCATTT ATAGC CT G AGAAACAAGG ACATGAACAATGCG ATTAAAAAACTG 
TTCTGTCTTCAAAAAGTGTTGAACAAGCCTGGAGGTTAATACAG 
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The GPCR9 the nucleic acid sequence of this invention has 670 of 954 bases (70%) 
identical to a gb:GENBANK-ID:AP002533|acc:AP002533.1 mRNA from Homo sapiens 
(Homo sapiens genomic DNA, chromosome Iq22-q23, CD1 region, section 2/4 (E = 1.5e'* 7 ). 

The disclosed GPCR9 polypeptide (SEQ ID NO:24) encoded protein having 3 1 5 
amino acid residues is presented in Table 3B using the one-letter amino acid code. The Signal 
P, Psort and/or Hydropathy results predict that GPCR9 has a signal peptide and is likely to be 
localized at the plasma membrane with a certainty of 0.6000. In other embodiments, it is 
localized at the Golgi body with a certainty of 0.4000, at the endoplasmic reticulum 
(membrane) with a certainty of 0.3000 or at the mitochondrial inner membrane with a 
certainty of 0.3000. The most likely cleavage site for a GPCR9 peptide is between amino 
acids 50 and 51, at: AVR-LD. 



15 



20 



25 



30 



Table 9B. Encoded GPCR9 protein sequence (SEQ ID NO:24). 



MESRNQSTVTEFIFTGFPQLQDGSLLYFFPLLFIYTFIIIDNLLIFSAVRLDTHLHNPMYNFISIFSFLEIWYTTAT 
IPKMLSNLISEKKAISMTGCILQMYFFHSLENSEGILLTTMAIDRYVAICNPLRYQMIMTPRLCAQLSAGSCLFGFL 
ILLPEIVMISTLPFCGPNQIHQIFCDLVPVLSLACTDTSMILIEDVIHAVTIIITFLIIALSYVRIVTVILRIPSSE 
GRQKAFSTCAGHPMVFPIFFGSVSLMYLRFSDTYPPVLDTAIALMFTVLAPFFNPIIYSLRNKDMNNAIKKLFCLQK 
VLNKPGG 



The disclosed GPCR9 amino acid sequence of the protein of the invention was found 
to have 135 of 304 amino acid residues (44%) identical to, and 192 of 304 amino acid residues 
(63%) similar to, the 321 amino acid residue ptnr:SPTREMBL-ACC:Q9UGF6 protein from 
Homo sapiens (Human) (BA150A6.2 (NOVEL 7 TRANSMEMBRANE RECEPTOR 
(RHODOPSIN FAMILY) (OLFACTORY RECEPTOR LIKE) PROTEIN (HS6M1-21) (E = 
1.7e' 65 ). 

GPCR9 is expressed in at least the following tissues: apical microvilli of the retinal 
pigment epithelium, arterial (aortic), basal forebrain, brain, Burkitt lymphoma cell lines, 
corpus callosum, cardiac (atria and ventricle), caudate nucleus, CNS and peripheral tissue, 
cerebellum, cerebral cortex, colon, cortical neurogenic cells, endothelial (coronary artery and 
umbilical vein) cells, palate epithelia, eye, neonatal eye, frontal cortex, fetal hematopoietic 
cells, heart, hippocampus, hypothalamus, leukocytes, liver, fetal liver, lung, lung lymphoma 
cell lines, fetal lymphoid tissue, adult lymphoid tissue. Those that express MHC II and m 
nervous, medulla, subthalamic nucleus, ovary, pancreas, pituitary, placenta, pons, prostate, 
putamen, serum, skeletal muscle, small intestine, smooth muscle (coronary artery in aortic) 
spinal cord, spleen, stomach, taste receptor cells of the tongue, testis, thalamus, and thymus 
tissue. This information was derived by determining the tissue sources of the sequences that 
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were included in the invention including but not limited to SeqCalling sources, public EST 
sources, literature sources, and/or RACE sources. 

Possible SNPs found for GPCR9 are listed in Tables 9C. The SNP located at 758 bp is 
also referred to as variant 13374101. 



Table 9C: SNPs 


Nucleotide 
Position 


Base 
Change 


Amino 
Acid 
Position 


Base 
Change 


25 


A>G 


4 


Arg > Gly 


186 


OT 


Silent 


N/A 


468 


C>T 


Silent 


N/A 


697 


OT 


228 


Pro > Ser 


713 


G> A 


233 


Arg > Lys 


758 


OT 


248 


Pro > Leu 



The amino acid sequence of GPCR9 has high homology to other proteins as shown in 
Table 9D. 



Table 9D. BLASTX results for GPCR9 




Smallest 




Sum 


High 


Prob 


Sequences producing High-scoring Segment Pairs: Score 


P(N) 


ptnr : SPTREMBL-ACC : Q9UGF6 OLF RECP - Homo sapiens, 321 aa. €68 


1.7e-65 



The disclosed GPCR9 has homology to the amino acid sequences shown in the 
BLASTP data listed in Table 9E. 



Table 9E. BLASTP results for GPCR9 


Gene Index/Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Positives 1 Expect 
(%) 1 


gi| 13562084 Iref |NP 11 
0503.11 


olfactory 
receptor, family 
5, subfamily V 

member 1 
[Homo sapiens] 


321 


135/304 
(44%) 


192/304 
(62%) 


9e-59 


gi|7242165|ref |NP 035 
113.11 


olfactory 
receptor 41 [Mus 
mus cuius] 


327 


131/308 
(42%) 


190/308 
(61%) 


8e-58 


gi|13928994|ref |NP 11 
3898.11 


olfactory 
receptor 41 

[Rattus 
norvegicus] 


327 


134/308 
(43%) 


191/308 
(61%) 


2e-57 


gi|12007416lqb|AAG451 
89.11 


m51 olfactory 
receptor [Mus 
- musculus] 


314 


139/303 
(45%) 


189/303 
(61%) 


2e-57 
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gi | 1459624 6 I emblCAC4 3 


dM538M10.1 (novel 


317 


134/306 


186/306 


3e-57 


444.11 


7 transmembrane 
receptor 
(rhodopsin 
family) 

receptor like) 
protein similar 
to 

human HS6M1-21) 
[Mus musculus] 




(43%) 


(59%) 





The homology of these sequences is shown graphically in the ClustalW analysis shown 
in Table 9F. 

Table 9F. ClustalW Analysis of GPCR9 

1) GPCR9(SEQIDNO:24) 

2) gi]135620S4|ref)NP 1 10503.1) (NM_030876) olfactory receptor, family 5, subfamily V member 1 [Homo 
sapiens] (SEQ ID NO:83) 

3) gil72421651reflNP 035113.1-1 (NMJ)10983) olfactory receptor 41 [Mus musculus] (SEQ ID NO:84) 

4) giH3928994lreflNP 1 13898. 1| (NM_031710) olfactory receptor 41 [Rattus norvegicus] (SEQ ID NO:85) 

5) gil 1 20074 1 6|g b|AAG45 1 8?. 1 1 (AF321234) m51 olfactory receptor [Mus musculus] (SEQ ID NO:86) 

6) gil 1 45962461emblCAC43444. 1 1 (AL136158) dM538M10.1 (novel 7 transmembrane receptor (rhodopsin 
family) (olfactory receptor like) protein similar to human HS6M1-21) [Mus musculus] (SEQ ID NO:87) 



GPCR9 

gi|13562084| 
gi|7242165| 
gi| 13928994 | 
gi|12007416! 
gi|14596246| 



GPCR9 

gil 13562084 | 
gi|7242165| 
gi| 13928994 | 
gi|12007416| 
gi|14596246| 



GPCR9 

gi|13562084| 
gi| 7242165 | 
gil 139289941 
gi|12007416| 
gi|14596246| 



GPCR9 

gi| 13562084 | 
gi|7242165| 
gi | 13928994 | 
gi|12007416| 
gil 145962461 



GPCR9 

gil 13562084 | 
gi|7242165| 
gi|13928994| 
gi|12007416| 
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gi|13928994| 

gi|l2007416l 

gi|14596246| 
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gi|13562084| 

gi|7242165| 

gi|13928994| 
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310 320 

JKLFCLQKVLNKPGG 

riGSKwBpPISSLDSKLTY- 
EVgKgLi^TLHLAfflGQDAN|TKKSSRDG 

[^BrBlrrtlhlaBdqea)^tnkgskig 
evHdWiBktlgggHcfllc 

BiEeSv[SaI GRKWgP P VFjsSDM 



Table 9G lists the domain description from DOMAIN analysis results against GPCR9. 
This indicates that the GPCR9 sequence has properties similar to those of other proteins 
known to contain this domain as well as to the 254 amino acid 7tm domain itself. 



Table 9G. Domain Analysis of GPCR9 

gnl | PfamlpfamOOQOl , 7tm_l, 7 transmembrane receptor (rhodopsin 

family) . (SEQ ID NO: 88) 

Length - 254 residues, 99.6% aligned 

Score *= 95.5 bits (236) f Expect = 4e-21 



GPCR9 : 


4.2 


Gnl | Pf ami pf amOOOOl : 


2 


GPCR9: 


102 


Gnl | Pf am| pf aroO 0001 : 


62 


GPCR9: 


162 


GnllPfaralpfamOOOOl : 


122 


GPCR9: 


221 


Gnl | Pf ami pf amOOOOl : 


182 


GPCR9: 


277 


Gnl | Pf ami pf amOOOOl : 


242 



NLLI FSAVRLDTHLHNPMYKFI SI FSFLEIWYTTATIPKMLSNLISEKKAISMTGCILQM 
111+ + | | 1+ + ++ + 111+ I I 

NLLVILVILRTKKLRTPTNIFLLNLAVADLLFLLTLPPWALYYLVGGDWVFGDALCKLVG 



101 
61 
161 



YFFHSLENSEGILLTTMAIDRYVAICNPLRYQMIMTPRLCAQLSAGSCLFGFLILLPEIV 
I + +111 ++IIII+II +1111+ I III ( + 1+ II ++ 

ALFVVNGYASILLLTAISIDRYLAIVHPLRYRRIRTPRRAKVLILLVWVLALLLSLPPLL 121 



220 



I ++ 



I i 



1+ II 1+ I 



Mill 



I I 



The protein similarity information, expression pattern, and map location for the 
olfactory receptor-like GPCR9 protein and nucleic acid disclosed herein suggest that this 
olfactory receptor may have important structural and/or physiological functions characteristic 
of the olfactory receptor family. The nucleic acids and proteins of the invention are useful in 
potential diagnostic and therapeutic applications implicated in various GPCR- or olfactory 
receptor (OR)-related pathologies and/or disorders. For example, the compositions of the 
present invention will have efficacy for treatment of patients suffering from: familial 
Mediterranian fever, developmental diseases, MHCII and HI diseases (immune diseases), 
taste and scent detectability disorders, Burkitt's lymphoma, corticoneurogenic disease, signal 
transduction pathway disorders, retinal diseases including those involving photoreception, cell 
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growth rate disorders; cell shape disorders, feeding disorders;control of feeding; potential 
obesity due to over-eating; potential disorders due to starvation (lack of apetite), noninsulin- 
dependent diabetes mellitus (NIDDM1), bacterial, fungal, protozoal and viral infections 
(particularly infections caused by HIV-1 or HIV-2), pain, cancer (including but not limited to 
neoplasm; adenocarcinoma; lymphoma; prostate cancer; uterus cancer), anorexia, bulimia, 
asthma, Parkinson's disease, acute heart failure, hypotension, hypertension, urinary retention, 
osteoporosis, Crohn's disease; multiple sclerosis; and treatment of Albright hereditary 
osteodystrophy, angina pectoris, myocardial infarction, ulcers, asthma, allergies, benign 
prostatic hypertrophy, and psychotic and neurological disorders, including anxiety, 
schizophrenia, manic depression, delirium, dementia, severe mental retardation, dentatorubro- 
palliddluysian atrophy (DRPLA) hypophosphatemic rickets, autosomal dominant (2) 
acrocailosal syndrome and dyskinesias, such as Huntington's disease or Gilles de la Tourette 
syndrome and/or other pathologies and disorders of the like. 

The disclosed GPCR9 protein has multiple hydrophilic regions, each of which can be 
used as an immunogen. In one embodiment, a contemplated GPCR9 epitope is from about 
amino acids 50 to 10. In additional embodiments, a GPCR9 epitope is from about amino acids 
60 to 65, from about amino acids 140 to 145, from 240 to 242, and from 290 to 310. The 
GPCR9 protein also have value in the development of powerful assay system for functional 
analysis of various human disorders, which will help in understanding of pathology of the 
disease and development of new drug targets for various disorders. 

GPCR10 

The disclosed GPCR10 nucleic acid of 928 nucleotides (also referred to as CG55732- 
01) is shown in Table 10A. The disclosed GPCR10 open reading frame ("ORF") begins with 
a TTT codon which codes for the amino acid phenylalanine at nucleotides 2-4 and ending with 
a TAA codon at nucleotides 845-847. The start and stop codons of the open reading frame are 
highlighted in bold type. Putative untranslated regions, if any, are found upstream from the 
initiation codon and downstream from the termination codon. 
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Table 10A. GPCR10 nucleotide sequence (SEQ ID NO:25). 

GTTTTCTGTCATCTACATCAACGCCATGATAGGAAATGTGCTCATTGTGGTCACCATCACTGCCAGCCCATCACTGA 
GATCCCCCATGTACTTTTTCCTGGCCTATCTCTCCTTTATTGATGCCTGCTATTCCTCTGTCAATGCCCCTAAGCTG 
ATCACAGATTCACTCTATGAAAACAAGACTATCTTATTCAATGGATGTATGACTCAAGTCTTTGGAGAACATTTTTT 
CAGAGGTGTTGAGGTCATCCTACTTACTGTAATGGCCTATGACCACTATGTGGCCATCTGCAAGCCCTTGCACTATA 
CCACCATCATGAAGAAGCATGTTTGTAGCCTGCTAGTGGGAGTGTCATGGGTAGGAGGCTTTCTTCATGCAACCATA 
CAGATCCTCTTCATCTGTCAATTACCTTTCTGTGGTCCTAATGTCATAGATCACTTTATGTGTGATCTCTACACTTT 
GATCAATCTTGCCTGCACTAATACCCACACTCTAGGACTCTTCATTGCTGCCAACAGTGGGTTCATATGCCTGTTAA 
ACTGTCTCTTGCTCCTGGTCTCCTGCGTGGTCATACTGTACTCCTTAAAGACCCACAGCTTAGAGGCAAGGCACGAA 
GCCCTCTCTACCTGTGTCTCCCACATCACAGTTGTCATCTTATCCTTTATACCCTGCATATTTGTGTACATGAGACC 
TCCAGCTACTTTACCCATTGATAAAGCAGTTGCTGTATTCTACACTATGATAACTTCTATGTTAAACCCCTTT^ATCT 
ACACCTTGAGGAATGCTCAAATGAAAAATGCCATTAGGAAATTGTGTAGTAGGAAAGCTATTTCAAGTGTCAAATAA 
ATGTG AC T GG AG CC C AAC AT G ATT CAACTG AGGCAAGGGTC AAAAG G AC ATT T TGGGT AAT GCC AGC AAAGGAAT AC 
TTAT 



The GPCR10 the nucleic acid sequence of this invention has 575 of 821 bases (70%) 
identical to a gb:GENBANK-ID:AB030896|acc:AB030896.1 mRNA 6om Mus musculus 
(Mus musculus gene for odorant receptor A16, complete cds) (E = 3.0e* 76 ). 
5 The disclosed GPCR1 0 polypeptide (SEQ ID NO:26) encoded protein having 28 1 

amino acid residues is presented in Table 10B using the one-letter amino acid code. The 
Signal P, Psort and/or Hydropathy results predict that GPCR10 has a signal peptide and is 
likely to be localized at the plasma membrane with a certainty of 0.6400. In other 
embodiments, it is localized at the Golgi body with a certainty of 0.4600, at the endoplasmic 
1 0 reticulum (membrane) with a certainty of 0.3700 or at the endoplasmic reticulum (lumen) with 
a certainty of 0. 1000. The most likely cleavage site for a GPCR10 peptide is between amino 
acids 44 and 45, at: CYS-SV. 



table 10B. Encoded GPCR10 protein sequence (SEQ ID NO:26). 

FSVIYINAMIGNVLIVVTITASPSLRSPMYFFLAYLSFIDACYSSVNAPKLITDSLYENKTILFNGCMTQVFGEHFF 
RG VE V I L LT VMA Y DHYV AI CKPLHYTT IMKKHVC S LL VG V S W VGG FLHAT I Q I LFI CQLPFCGPNV I DHFMCDL YT L 
INLACTNTHTLGLFIAANSGFICLLNCLLLLVSCVVILYSLKTHSLEARHEALSTCVSHITVVILSFI PCIFVYMRP 
P AT LPI DKAV AVFYTMI T SMLN PLI YTLRN AQMKNAIRKLC5 RKAI S S VK 



1 5 The disclosed GPCR1 0 amino acid sequence of the protein of the invention was found 

to have 182 of 277 amino acid residues (65%) identical to, and 221 of 277 amino acid residues 
(79%) similar to, the 308 amino acid residue ptnr:SPTREMBL-ACC:Q9R0K2 protein Scorn 
Mus musculus (Mouse) (ODORANT RECEPTOR MORI 8) (E = 7.9e "). 

GPCR10 disclosed in this invention is expressed in at least the following tissues: apical 

20 microvilli of the retinal pigment epithelium, arterial (aortic), basal forebrain, brain, Burkitt 

lymphoma cell lines, corpus callosum, cardiac (atria and ventricle), caudate nucleus, CNS and 

peripheral tissue, cerebellum, cerebral cortex, colon, cortical neurogenic cells, endothelial 

(coronary artery and umbilical vein) cells, palate epithelia, eye, neonatal eye, frontal cortex, 

fetal hematopoietic cells, heart, hippocampus, hypothalamus, leukocytes, liver, fetal liver, 
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lung, lung lymphoma cell lines, fetal lymphoid tissue, adult lymphoid tissue, those that express 
MHC II and III nervous, medulla, subthalamic nucleus, ovary, pancreas, pituitary, placenta, 
pons, prostate, putamen, serum, skeletal muscle, small intestine, smooth muscle (coronary 
artery in aortic) spinal cord, spleen, stomach, taste receptor cells of the tongue, testis, 
thalamus, and thymus tissue. This information was derived by determining the tissue sources 
of the sequences that were included in the invention including but not limited to SeqCalling 
sources, public EST sources, literature sources, and/or RACE sources. 
Possible SNPs found for GPCRlOb are listed in Table IOC. 



Table IOC: SNPs 


Consensus 


Depth 


Base 


PAF 


Position 




Change 




611 


7 


T>G 


0.429 



The amino acid sequence of GPCR10 has high homology to other proteins as shown in 
Table 10D. 



Table 10D. BLASTX results for GPCR10 




Smallest 




Sum 


High 


Prob 


Sequences producing High-scoring Segment Pairs: Score 


P(N) 


ptnr : SPTREMBL-ACC : Q9R0K2 ODOR RECP - Mus Musculus, 308 aa. 983 


7.9e-99 



The disclosed GPCR10 has homology to the amino acid sequences shown in the 
BLASTP data listed in Table 10E. 



Table 10E. BLASTP results for GPCR10 


Gene Index/Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


gi 1 15293735 I ab IAAK950 
60.H 


olfactory 
receptor [Homo 
sapiens] 


213 


211/213 
(99%). 


212/213 
(99%) 


le-95 


gi|11496249|ref INP 06 
7343.11 


odorant receptor 
16 [Mus musculus] 


308 


182/277 
(65%) 


221/277 
(79%) 


3e-89 


gi 1 114 64 995 1 ref 1 NP 06 
5261.11 


gene for odorant 
receptor A16 [Mus 
musculus] 


302 


169/271 
(62%) 


214/271 
(78%) 


le-84 


gi |423702|pirl IS29710 


olfactory 
receptor OR18 - 
rat 


307 


162/271 
(59%) 


204/271 
(74%) 


le-73 


gil 3983372 |qblAAD1331 


olfactory 
receptor C3 [Mus 
musculus] 


220 


157/220 
(71%) . 


177/220 
(80%) 


6e-73 
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The homology of these sequences is shown graphically in the ClustalW analysis shown 
in Table 1 OR 



Table 10F. ClustalW Analysis of GPCR10 

1) GPCR10(SEQIDNO:26) 

2) ail] 529373 Slebl A AK95060.il (AF399575) olfactory receptor [Homo sapiens] (SEQ ID NO:89) 

3) gill 1496249lrcf1NP 067343.1 | (NM_021368) odorant receptor 16 [Mus musculus] (SEQ ID NO:90) 

4 ) gilH464995lreflNP 065261. 1| (NM w 020515) gene for odorant receptor A16 [Mus rausculus] (SEQ ED NO:91) 

5) gil423702lpirllS29710 olfactory rapper OK 1 fi - ™t (SFQ TT> mho?) 

6) gil3983372lgblAAD13314.1| (AF102522) olfactory receptor C3 [Mus musculus] (SEQ ID NO:93) 



GPCR10 

gi | 15293735 | 

gi 1 114962491 

gi| 114649951 

gi|423702| 

gi | 3983372 | 
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ME I PHN I T E FFMLGLS QRP E I QRLLFwBlV IYA VT?V£j 
MD S PRN VTE FFMLGL S QNPQVQRML FGlBlLv PL V SVi 
MGENNNITEFILLGLTQDPDGRKALFVlgFjLIYlVTi 




GPCR10 
gi 1 15293735 t 
gi] 11496249) 
gi 1 114649951 
gif 4237021 
gi| 39833721 



GPCR10 . 
gi|15293735) 
gi 1 114962491 
gi|11464995| 
gi|423702| 
gij 3983372 | 



GPCR10 
gi|15293735| 
gi 1 114962491 
gi| 114649951 
gil 423702} 
gi|3983372| 



GPCR10 
gi 1 15293735 1 
gil 114962491 
gi| 114649951 
gi| 423702 | 
gil 39833721 



GPCR10 
gil 15293735 | 
gil 114962491 
gil 114649951 
gil 423702 | 
gi|3983372| 




1 

GPCR10 SRKAISSVK 

gil 15293735 | — 

gil 114 962491 TjRSEWGA- 

gil 11464995 | RK 

gil 423702 I CKMXHAD- 
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gi | 3963372 | 

Table 10G lists the domain description from DOMAIN analysis results against 
GPCR10. This indicates that the GPCR10 sequence has properties similar to those of other 
proteins known to contain this domain as well as to the 254 amino acid 7tm domain itself. 



Table 10G. Domain Analysis of GPCR10 

qnl 1 PfamlpfamOOOOl , 7tm_l, 7 transmembrane receptor (rhodopsin 

family) . (SEQ ID NO: 94) 

Length - 254 residues, 100-0% aligned 

Score = 157/220 (71%), Expect ° le-18 



GPCR10: 11 GNVLIWTITASPSLRSPMYFFLAyLSFIDACYSSVNAPKLlTDSLYENKTILFNGCMTQ 70 

I I + I + I l + l I I 1+ I + | + + 4 | 

Gnl I PfamlpfamOOOOl: 1 GNLLVILVILRTKKLRTPTNIFLLNLAVADLLFLLTLPPWALYYLVGGDWFGDALCKLV 60 

GPCR10 : 71 VFGEHFFRGVEVILLTVMAYDHYVAICKPLHYTTIMKKHVCSLLVGVSWVGGFLHATIQI 130 

++ M I ++ I I + 1 I III I +1+ + II I + + 

Gnl | Pf am} pf amOOOOl : 61 GAL F WNG Y AS I LLLT A I S I DRYLA I VH PLRYRRI RT PRRAKVLI LL VWVLALLL SL PPL 120 

GPCR10: 131 LFICQLPFCGPNVIDHFMCDLYTLI NLACTNTHTLGLFIAANSGF ICLLNCLLLLVSCW 190 

II I + + + 111+ + +1 + 

Gnl ) Pf ami pf amOOOOl : 121 LFSWLRTVEEGNTTVCLIDFPEESVKRSYVLLSTLVGFVLPLLVILVCYTRILRTLRKRA 180 

GPCR10 : 191 I LYS LKTHS LEARHEALSTC VSH I T VVILS FI PC - 1 FVYMRP PATLPIDKAVAV 243 

+ . +| + + I +1 ++| | + + || + + 

Gnl | PfamlpfamOOOOl: 181 RSQRSLKRRS S S ERKAAKMLL VWW FVLCWL P YH I VLLLOSLCLL S I WRVL PT ALL I TL 240 

GPCR10: 244 FYTMI T SMLN PL I Y 257 

+ + I lll+ll 
Gnl | PfamlpfamOOOOl: 241 WLAYVNSCLNPIIY 254 

The protein similarity information, expression pattern, and map location for the 
olfactory receptor-like GPCR10 protein and nucleic acid disclosed herein suggest that this 
olfactory receptor may have important structural and/or physiological functions characteristic 

10 of the olfactory receptor family. The nucleic acids and proteins of the invention are useful in 
potential diagnostic and therapeutic applications implicated in various GPCR- or olfactory 
receptor (OR)-related pathologies and/or disorders. For example, the compositions of the 
present invention will have efficacy for treatment of patients suffering from: developmental 
diseases, MHCII and III diseases (immune diseases), taste and scent detectability disorders, 

15 Burkitt's lymphoma, corticoneurogenic disease, signal transduction pathway disorders, retinal 
diseases including those involving photoreception, cell growth rate disorders; cell shape 
disorders, feeding disorders;control of feeding; potential obesity due to over-eating; potential 
disorders due to starvation (lack of apetite), noninsulin-dependent diabetes mellitus 
(NIDDM1), bacterial, fungal, protozoal and viral infections (particularly infections caused by 

20 HIV-1 or HIV-2), pain, cancer (including but not limited to neoplasm; adenocarcinoma; 
lymphoma; prostate cancer; uterus cancer), anorexia, bulimia, asthma, Parkinson's disease, 
acute heart failure, hypotension, hypertension, urinary retention, osteoporosis, Crohn's disease; 
multiple sclerosis; and treatment of Albright hereditary osteodystrophy, angina pectoris, 
myocardial infarction, ulcers, asthma, allergies, benign prostatic hypertrophy, and psychotic 
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and neurological disorders, including anxiety, schizophrenia, manic depression, delirium, 
dementia, severe mental retardation, dentatorubro-pallidoluysian atrophy(DRPLA) 
hypophosphatemic rickets, autosomal dominant (2) acrocallosal syndrome and dyskinesias, 
such as Huntington's disease or Gilles de la Tourette syndrome and/or other pathologies and 
disorders of the like. 

The disclosed GPCR10 protein has multiple hydrophilic regions, each of which can be 
used as an immunogen. In one embodiment, a contemplated GPCR10 epitope is from about 
amino acids 50 to 55. In additional embodiments, a GPCR10 epitope is from about amino 
acids 57 to 60, from about amino acids 60 to 62, from 67 to 70, from 95 to 105, from 195 to 
205 and from 260 to 275. The GPCR10 protein also have value in the development of 
powerful assay system for functional analysis of various human disorders, which will help in 
understanding of pathology of the disease and development of new drug targets for various 
disorders. 

GPCR11 

The disclosed GPCR1 1 nucleic acid of 971 nucleotides (also referred to as 
sggc_draft_ba656o22_2000073 l_dal) is shown in Table 1 1 A. The disclosed GPCR1 1 open 
reading frame ("ORF") begins with a ATG at nucleotides 3-5 and ending with a TAG codon at 
nucleotides 963-965. The start and stop codons of the open reading frame are highlighted in 
bold type. Putative untranslated regions, if any, are found upstream from the initiation codon 
and downstream from the termination codon. 

Table 11 A. GPCR11 nucleotide sequence (SEQ ID NO:27). 

CAATGATGGAAATAGCCAATGTGAGTTCTCCAGAAGTCTTTGTCCTCCTGGGCTTCTCCGCACGACCCTCACTAGAA 
ACTGTCCTCTTCATAGTTGTCTTGAGTTTTTACATGGTATCGATCTTGGGGAATGGCATCATCATTCTGGTCTCCCA 
TACAGATGTGCACCTCCACACACCTATGTACTTCTTTCTTGCCAACCTCTCCTTCCTGGACATGAGCTTCACCACGA 
GCATTGTCCCACAGCTCCTGGCTAACCTCTGGGGACCACAGAAAACCATAAGCTATGGAGGGTGTGTGGTCCAGTTC 
TATATCTCCCATTGGCTGGGGGCAACCGAGTGTGTCCTGCTGGCCACCATGTCCTATGACCGCTACGCTGCCATCTG 
CAGGCCACTCCATTACACTGTCATTATGCATCCACAGCTTTGCCTTGGGCTAGCTTTGGCCTCCTGGCTGGGGGGTC 
TGACCACCAGCATGGTGGGCTCCACGCTCACCATGCTCCTACCGCTGTGTGGGAACAATTGCATCGACCACTTCTTT 
TGCGAGATGCCCCTCATTATGCAACTGGCTTGTGTGGATACCAGCCTCAATGAGATGGAGATGTACCTGGCCAGCTT 
TGTCTTTGTTGTCCTGCCTCTGGGGCTCATCCTGGTCTCTTACGGCCACATTGCCCGGGCCGTGTTGAAGATCAGGT 
CAGCAGAAGGGCGGAGAAAGGCATTCAAC^CCTGTTCTTCCCACGTGGCTGTGGTGTCTCTGTTTTACGGGAGCATC 
ATCTTCATGTATCTCCAGCCAGCCAAiSAGCACCTCCCATGAGCAGGGCAAGTTCATAGCTCTGTTCTACACCGTAGT 
. CACTCCTGCGCTGAACCCAGTTATTTACAACCTGAGGAACACGGAGGTGAAGAGCGCCCTCCGGCACATGGTATTAG 
AGAACTGCTGTGGCTCTGCAGGCAAGCTGGCGCAAATTTAGAGACTC 

The GPCR1 1 the nucleic acid sequence has 601 of 906 bases (66 %) identical to a 
Homo sapiens olfactory receptor-like protein (OR2C1) gene mRNA (GENBANK-K): 
AF098664|acc:AF098664) (E= 1.9e 67 ). 

The disclosed GPCR1 1 polypeptide (SEQ ID N038) encoded protein having 320 
amino acid residues is presented in Table 3B using the one-letter amino acid code. 
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Table 11B. Encoded GPCR11 protein sequence (SEQ ID NO:28). 

MMEIANVSSPEVFVLLGFSARPSLETVLFIWLSFYMVSILGNGIIILVSHTDVHLHTPMYFFLANLSFLDMSFTTS 
IVPQLLANLWGPQKTISYGGCWQFYISHWLGATECVLLATMSYDRYAAICRPLHYTVIMHPQLCLGLALASWLGGL 
TTSMVGSTLTMLLPLCGNNCIDHFFCEMPLIMQLACVDTSLNEMEMYLASFVFVVLPLGLILVSYGHIARAVLKIRS 
AEGRRKAFNTCSSHVAVVSLFYGSIIFMYLQPAKSTSHEQGKFIALFYTVVTPALNPVIYNLRNTEVKSALRHMVLE 
NCCGSAGKLAQI 



The disclosed GPCR1 1 amino acid sequence of the protein of the invention was found 
to have 181 of 305 amino acid residues (59%) identical to, and 232 of 305 residues (76 %) 
5 positive with, the 312 amino acid residue OLFACTORY RECEPTOR 15 (OR3) protein from 
Mus musculus (ptnr: SWISSPROT-ACC:P23275) (E = 1.8e 97 ). 

Possible SNPs found for GPCR1 1 are listed in Tables 11C. 



Table 11C: SNPs 


Nucleotide 
Position 


Base 
Change 


Amino 
Acid 
Position 


Base 
Change 


71 


A>G 


Silent 


N/A 


185 


OT 


Silent 


N/A 


389 


G>C 


129 


Arg>Ser 


541 


G>A 


180 


Cys > Tyr 


780 


T>C 


260 


Tyr>His 



1 0 The amino acid sequence of GPCR1 1 has high homology to other proteins as shown in 

Table 1 ID. 



Table 11D. BLASTX results for GPCR11 




Smallest 




Sum 


High 


Prob 


Sequences producing High-scoring Segment Pairs: Score 


P(N) 


ptnr:SWISSPROT-ACC:P23725 OLF RECP - Mus Musculus, 312 aa. 977 


1.8e-97 



The disclosed GPCR1 1 has homology to the amino acid sequences shown in the 
BLASTP data listed in Table 1 IE. 

15 



Table HE. BLASTP results for GPCR11 


Gene Index/Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


qi I 6679170 |ref|NP 032 


olfactory 
receptor 15 [Mus 
musculus) 


312 


181/305 
(59%) 


232/305 
(75%) 


3e-96 ■ 


788.11 
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qi|13624329|ref INP 11 
2165.11 


olfactory 
receptor, family 
2, subfamily W, 

member 1 
[Homo sapiens] 


320 


172/305 
(56%) 


229/305 
(74%) 


2e-92 


qi 1 120544 31 1 emb 1 CAC20 
523.11 


olfactory 
receptor [Homo 
sapiens] 


320 


172/305 
(56%) 


229/^0^ 

t, £. J / JUJ 

(74%) 




gi 1120543551 emb ICAC20 
485 .1 1 


olfactory 
receptor [Homo 
sapiens] 


312 


175/306 
(57%) • 


230/306 
(74%)' 


4e-92 


gi|12054429|emblCAC20 
522.11 


olfactory 
receptor [Homo 
sapiens] j 


320 


172/305 
(56%) 


228/305 
(74%) 


5e-92 



The homology of these sequences is shown graphically in the ClustalW analysis shown 
in Table 11F. 

Table 11F. ClustalW Analysis of GPCR11 

1) GPCR1 1 (SEQ ID NO:28) 

2 ) Sil6679170|reflNP 032788. 1| (NM_008762) olfactory receptor 15 [Mus musculus] (SEQ ID N0 95) 

3) Ril]3624329|ref|NP 117.165 1| (NM.030903) olfactory receptor, family 2, subfamily W, member 1 [Homo 
sapiens] (SEQ ID NO:96) " 

4 ) Rill2054431|emblCAC20523.11 (AJ302603) olfactory receptor [Homo sapiens] (SEQ ID N0 97) 
5 > ffl|12054355|emblCAC20485.1| (AJ302565) olfactory receptor [Homo sapiens] (SEQ ID NO : 98) 
6 ) ^11205442Qlemb|CAC20522.11 (AJ302602) olfactory receptor [Homo sapiens] (SEQ ID NO : 99) 



GPCRll 

gi I 6679170) 

gi|13624329| 

gi | 12054431 | 

gi|12054355| 

giU2054429| 



GPCRll 

gil6679170| 

gi|13624329| 

gi) 12054431 | 

gi!12054355| 

gi|120544291 



GPCRll 

gi| 66791701 

gil 136243291 

gi|12054431| 

gi|12054355| 

gi|12054429| 



GPCRll 

gi I 66791701 

gi|13624329| 

gi|12054431 | 




gi 1 12054355 | VSGFTT * AliHSSrijFWI 
gi 1 12054429 | SISJJa 



NSWTOTLTL' 



210 



220 



230 



240 



70 
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GPCR11 

gi| 66791701 

gi|13624329| 

gi|12054431| 

gi| 120543551 

gi|12054429i 



GPCR11 
gi J 6679170 1 
gi 1 13624329 1 
gi 1 12054431 1 
gi 1 12054355 1 
gi | 120544291 



GPCR11 
gi I 66791701 
gi j 13624329] 
gi 1 12054431 1 
gi 1120543551 
gi 112054429) 



PCT/US01/465J0 



yLASFVFflVLgJs 

NG V[CT FFTVVgV S vfj 
^ALGlf 
;FAL : GI J 
MVMSS ; 
TALGly 




310 320 
■ J...... J.. ..|.... |. 

gJRHMVLENCCG'SAGHLAQI - 
"grBIiGKGRGAS- 



KjgjRpRHKSTKiraRNCKS 
jKgjRFHHKSTKIHRNCKS 
JrMgWEWGNK 

SkB^hhkstkiHrncks 



Table 1 1G lists the domain description from DOMAIN analysis results against 
GPCR1 1 . This indicates that the GPCR1 1 sequence has properties similar to those of other 
proteins known to contain this domain as well as to the 254 amino acid 7tm domain itself. 



Table 11G. Domain Analysis of GPCR11 

qnl | Pf ami pf amOOOOl , 7tm_l, 7 transmembrane receptor (rhodopsin 

family). (SEQ ID NO: 100) 

Length - 254 residues, 100.0% aligned 

Score = 102 bits (254), Expect - 3e-23 



GPCRll: 

GnllPfamlpfamOOOOl: 
GPCRll: 

Gnl|Pfam|p£ara00001: 
GPCRll : 

Gnl | Pf amlpf amOOOOl : 
GPCRll : 

GnllPfamlpfamOOOOl: 
GPCRll: 

GnllPfamlpfamOOOOl: 

GPCR12 



42 GNGIIILVSHTDVHLHTPMYFFLANLSFLDMSFTTSIVPQLLANLWGPQKTISYGGCWQ 101 

n ++Mi in ii ii+ i+ i ++ i i . i i j + 

1 GNLLVILVILRTKKLRTPTNIFLLNLAVADLLFLLTLPPWALYYLVGGDWVFGDALCKLV 60 

102 FYISHWLGATECVUATMSYDRYAAICRPLHYTVIMHPQLCIrCLAMSf^GiTTSMVGS 161 

+ I +H +1 III II II I I 1+ 111+11 + 

61 GAL FWNG Y AS I LLLTAI S I DRYLAI VHPLRYRRI RT PRRAKVLI LLVWVLALLLS LP PL 120 

162 T LTMLLPLCGNNCI DHFFCEMPL I MQLACVDTS LNEMEMYLAS FVFWLPLGL I LVS YGH 221 

+ 1 + I + + I 1++ | Mil +||| I 

121 LFSWLRT VEEGNTT VCL I DFPEES VKRS YVL LSTLVGFVLPLLVILVCYTR 171 



222 



IARAV LKIRSAEGRRKAFNTCSSHVAWSLFYGSIIFMYLQPAKSTSHEQ- 

11+ II 11+ 1+ | 11+ | + | | + 

172 I LRTL RKRARS QRS LKRRSS SERKAAKMLLVVVVVFVLC WL P YHI VLLLDS LCLLS I WRV 

272 GKFIALFYTVVTPALNPVIY 291 

I 1+ I lll+ll 
232 LPTALLITLWLAYVNSCLNPI I Y 254 



271 



231 



The disclosed GPCR12 nucleic acid of 958 nucleotides (also referred to as 
ba407hl2_dal) is shown in Table 12A. The disclosed GPCR12 open reading frame ("ORF") 
begins with a ATG at nucleotides 3-5 and ending with a TAA codon at nucleotides 1 162-1 164. 
The start and stop codons of the open reading frame are highlighted in bold type. Putative 
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untranslated regions, if any, are found upstream from the initiation codon and downstream 
from the termination codon. 



Table 12A. GPCR12 nucleotide sequence (SEQ ID NO:29). 

CTATGGAGCAGAGCAATTATTCCGTGTATGCCGACTTTATCCTTCTGGGTTTGTTCAGCAACGCCCGTTTCCCCTGG 
CTTCTCTTTGCCCTCATTCTCCTGGTCTTTGTGACCTCCATAGCCAGCAACGTGGTCAAGATCATTCTCATCCACAT 
AGACTCCCGCCTCCACACCCCCATGTACTTCCTGCTCAGCCAGCTCTCCCTCAGGGACATCTTGTATATTTCCACCA 
TTGTGCCCAAAATGCTGGTCGACCAGGTGATGAGCCAGAGAGCCATTTCCTTTGCAGGATGCACTGCCCAACACTTC 
CrCTACTTGACCTTAGCAGGGGCTGAGTTCTTCCTCCTAGGACTCATGTCCTGTGATCGCTACGTAGCCATCTGCAA 
CCCTCTGCACTATCCTGACCTCATGAGCCGCAAGATCTGCTGGTTGATTGTGGCGGCAGCCTGGCTGGGAGGGTCTA 
TCGATGGTTTCTTGCTCACCCCCGTCACCATGCAGTTCCCCTTCTGTGCCTCTCGGGAGATCAACCACTTCTTCTGC 
GAGGTGCCTGCCCTTCTGAAGCTCTCCTGCACGGACACATCAGCCTACGAGACAGCCATGTATGTCTGCTGTATTAT 
GATGCTCCTCATCCCTTTCTCTGTGATCTCGGGCTCTTACACAAGAATTCTCATTACTGTTTATAGGATGAGCGAGG 
CAGAGGGGAGGCGAAAGGCTGTGGCCACCTGCTCCTCACACATGGTGGTTGTCAGCCTCTTCTATGGGGCTGCCATG 
TACACATACGTGCTGGCTCATTCTTACCACACCCCTGAGCAGGACAAAGCTGTATCTGCCTTCTACACCATCCTCAC 
TCCCATGCTCAATCCACTCATTTACAGCCTTAGGAACAAGGATGTCACGGGGGCCCTACAGAAGGTTGTTGGGAGGT 
GTGTGTCCTCAGGAAAGGTAACCACTTTCTAAAC 



The disclosed GPCR12 polypeptide (SEQ ID NO:30) encoded protein having 31 7 
5 amino acid residues is presented in Table 3B using the one-letter amino acid code. 



Table 12B. Encoded GPCR12 protein sequence (SEQ ID NO:30). 

MEQSNYSWABFILLGLFSNARFPWLLFALILLVFVTSIASNVVKIILIHIDSRLHTPMYFLLSQLSLRDILYISTI 
VPKMLVDQVMSQRAISFAGCTAQHFLYLTLAGAEFFLLGLMSCDRYVAICNPLHYPDLMSRKICWLIVAAAWLGGSI 
DGFLLTPVTMQFPFCASREINHFFCEVPALLKLSCTDTSAYETAMYVCCIMMLLIPFSVISGSYTRILITVYRMSEA 
EGRRKAVATCSSHMVVVSLFYGAAMYTYVLPHSYHTPEQDKAVSAFYTILTPMLNPLIYSLRNKDVTGALQKWGRC 
VSSGKVTTF 



The disclosed GPCR12 amino acid sequence has 146 of 313 amino acid residues 
(46%) identical to, and 21 5 of 313 residues (68%) positive with, the Rattus norvegicus (rat) 
10 313 amino acid residue olfactory receptor protein (ptnr: SPTREMBL-ACC:Q63394)(E = 1 .0e" 

74 >. 

Possible SNPs found for GPCR12 are listed in Tables 12C. 



Table 12C: SNPs 


Nucleotide 
Position 


Base 
Change 


Amino 
Acid 
Position 


Base 
Change 


62 


C>T 


Silent 


N/A 


136 


A>T 


45 


Lys>Met 


216 


T>C 


Silent 


N/A 


287 


A>T 


Silent 


N/A 


361 


G> A 


120 


Cys>Tyr 


403 


A >T 


134 


Asp > Val 


896 


G> A 


Silent 


N/A 



15 



The amino acid sequence of GPCR12 has high homology to other proteins as shown in 
Table 12D. 
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Table 12D. BLASTX results for GPCR12 




Smallest 




Sum 


High 


Prob 


Sequences producing High-scoring Segment Pairs: Score 


P{N) 


Ptnr:SPTREMBL-ACC:Q63394 OLl RECP - Rattus norv, 313 aa... 755 


1.0e-74 



The disclosed GPCR12 has homology to the amino acid sequences shown in the 
BLASTP data listed in Table 12E. 



Table 12E. BLASTP results for GPCR12 


Gene Index /Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


qi|14423768|sp|043869 
I02T1 HUMAN 


OLFACTORY 
RECEPTOR 2T1 
(OLFACTORY 
RECEPTOR 1-25) 
(OR1-25) 


311 


217/307 
(70%) 


252/307 
(81%) 


e-110 


qil 3983382 |gb|AAD1331 
9.11 


olfactory 
receptor E3 [Mus 
musculus) 


223 


168/223 
(75%) 


191/223 
(85%) 


2e-87 


gi|2921628|qb|AAC3961 
1.11 . 


olfactory 
receptor [Homo 
sapiens] 


216 


163/216 
(75%) 


185/216 
(85%) 


2e-84 


gi|12007423|qb|AAG451 
96.11 


T2 olfactory 
receptor [Mus 
musculus] 


316 


157/309 
(50%) 


212/309 
(67%) 


le-76 


gi 1 12007424 |qb|AAG451 
97.11 


T3 olfactory 
receptor [Mus 
musculus] 


315 


156/310 
(50%) 


212/310 
(68%) 


4e-75 



The homology of these sequences is shown graphically in the ClustalW analysis shown 
in Table 12F. 



Table 12F. ClustalW Analysis of GPCR12 

1) GPCR12(SEQIDNO:30) 

2 ) flill44237681spi043869lQ2Tl HUMAN OLFACTORY RECEPTOR 2T1 (OLFACTORY RECEPTOR U 
(OR1-25)(SEQIDNO:101) 

3 ) fiil3983382)gblAAD13319.1| (AF102527) olfactory receptor E3 [Mus musculus] (SEQ ID NO: 102) 

4 ) gil2921628lfib l A AC39611.il (U8 62 15) olfactory receptor [Homo sapiens] (SEQ ID NO103) 

5 ) gll2007423|gblAAG45196.1l (AF321234) T2 olfactory receptor [Mus musculus] (SEQ ID NO:104) 

6 ) gill20074241eblAAG45197.il (AF321234) T3 olfactory receptor [Mus musculus] (SEQ ID NO:105) 



10 20 30 40 50 

GPCR12 23qsR9 Y/5 VYADR I LI*Bl FSH ARFPWfflLFQliI LLVFVTS IASfflvVKil i!lQh 

gi 1 144237681 EEWSS-T^ft^f^^ETS^I^IISI^FFTiRL^^ 

gi I 3983382 | -J-™™.™.-". 

gi|2921628| 

gi 1 12007423 | BP P wfflSTLGT dBn L vffll L DD S G S PeBlcBt FTAL YMLALI jsBGlJl&'LVnT 

gi 1 12007424 | fflvcSsTLRSGSlI^ILDDNDFPEBLCgTITAl YLL^TS^ii'LyljT 

60 70 80 90 100 
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GPCR12 

gi | 14423768 | 

gi|3983382| 

gi|2921628| 

gi|12007423| 

gi|12007424| 



GPCR12 
gi) 14423768 I 
gi | 3983382 ) 

gi|12007423| M 
gi 1 12007424 | M 



GPCR12 

gi | 14423768 | 
gi 1 3983382 1 
gi | 2921628 | 
gi|12007423| 
gil 12007424 | 



GPCR12 

gi| 144237681 

gi|3983382| 

gi 12921628 | 

gi|12007423|. 

gi|12007424| 



GPCR12 

gi| 14423768 | 

gi] 3983382 | 

gi! 2921628 [ 

gi|12007423| 

gi|120O7424| 



GPCR12 

gi|14423768| 

gi|3983382| 

gi)292162B| 

gi|12007423| 

gil 12007424 | 




270 
.1.. 




280 




290 

.1. 



300 



310 

■|....|....|.. 
vjvErcvssgkvttf 
alSrfkgpq 



IRVlfflRYIVPAHPTL- 
,RRV^gKRLS - VQSTF- 



Table 12G lists the domain description from DOMAIN analysis results against 
GPCR12. This indicates that the GPCR12 sequence has properties similar to those of other 
proteins known to contain this domain as well as to the 254 amino acid 7tm domain itself. 



Table 12G. Domain Analysis of GPCR12 

gnl I Pf am 1 pf amOOOOl , 7tm_l, 7 transmembrane receptor (rhodopsin 

family) . (SEQ ID NO: 106) 

Length « 254 residues, 99.6%aligned 

Score - 105 bits (262), Expect - 4e-24 



GPCR12 : 42 NVVKIILIHIDSRLHTPMYFLLSQIiSLRDILYISTIVPKMLVDQVMSQRAISFAGCTAQH 101 

I++ +111 I I++ I+1++ 1+ I 1 I || 

Gnl | Pf ami pf amOOOOl : 2 NLLVILVILRTKKLRTPTNIFLLKLAVADLLFLLTLPPWALYYLVGGDWVFGDALCKLVG 61 

GPCR12: 102 FL YLTLAG AE FFLLGLMS CDRY VAI CN PLH Y PDLMS RK I CWL I VAAAWLGGS I DG FLLT P 161 

I++ I II +1 I 11 + 11 +11 I + + + +++ |+ + | | 
Gnl | PfamlpfamOOOOl : 62 AL FWN G Y AS I LLLT AI S I DR YLA I VH P LRYRRI RT PRRAK VL I LLVWVLAL L LS L P 118 
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GPCR12 : 162 VTMQFPFCASREINHFFCEVPALLKLSCTDTSAYETAMYVC-CIKMLLIPFSVISGSYTR 220 

+ 111 I + + ++++ ++I I I I I I 

Gnl I Pf am| pfamOOOOl : 119 PLLFSWLRTVEEGNTTVC LIDFPEESVKRSYVLLSTLVGFVLPLLVILVCYTR 171 

GPCR12: 221 ILITV YRMSEAEGRRKAVATCSSHMVVVSLFYG AAMYTYVLPHSYHT 267 

|||+ + +1+1 +11+ + + I + 

Gnl I Pf am| pfamOOOOl : 172 ILRTLRKPARSQRSLKRRSSSERKAAKMLLVVVWFVLCWLPYHIVLLLDSLCLLSIWRV 231 

GPCR12: 268 PEQDKAVSAFYTILTPMLNPLIY 290 

++ + + lll+ll 
Gnl | Pf am| pfamOOOOl: 232 L PT ALLITL WL A YVN S C LN P 1 1 Y 254 

GPCR13 

The disclosed GPCR13 nucleic acid of 1013 nucleotides (also referred to as 
AC074365_dal) is shown in Table 13A. The disclosed GPCR13 open reading frame ("ORF") 
begins with a ATG at nucleotides 9-1 1 and ending with a TGA codon at nucleotides 1011- 
1013. The start and stop codons of the open reading frame are highlighted in bold type. 
Putative untranslated regions, if any, are found upstream from the initiation codon and 
downstream from the termination codon. 



Table 13A. GPCR13 nucleotide sequence (SEQ ID NO:31). 



CCTATGTGA TGTGTTATCTTTCTCAGCTATGCCTCAGCCTTGGGGAACACACTTTACATATGGGGATG6TGAGACAT 
ACCMTGAGAG(^CCTAGCAGGTTTCATCCTTTTAGGGTTTTCTGATTATCCTCAGTTACAGAAGGTTCTATTTGT 
GCTCATATTGATTCTGTATTTACT7UVCTATTTTGGGGAATACCACCATCATTCTGGTTTCTCGTCTGGAACCCAAGC 
CTCATATGCCGATGTATTTCTTCCTTTCTCATCTCTCCTTCCTGTACCGCTGCTTCACCAGCAGTGTTATTCCCCAG 
CTCCTGGTAAACCTGTGGGAACCCATGAAAACTATCGCCTATGGTGGCTGTTTGGTTCACCTTTACAACTCCCATGC 
CCTGGGATCCACTGAGTGCGTCCTCCCGGCTCTGATGTCCTGTGACCGGTATGTGGCTGTCTGCCGTCCTCTCCATT 
ACACTGTCTTAATGCATATCCATCTCTGCATGGCCTTGGCATCTATGGCATGGCTCAGTGGAATAGCCACCACCCTG 
GTACAGTCCACCCTCACCCTGCAGCTGCCCTTCTGTGGGCATCGCCAAGTGGATCATTTCATCTGCGAGGTCCCTGT 
GCTCATCAAGCTGGCTTGTGTGGGCACCACGTTTAACGAGGCTGAGCTTTTTGTGGCTAGTATCCTTTTCCTTATAG 
TGCCTGTCTCATTCATCCTGGTCTCCTCTGGCTACATTGCCCACGGAGTGTTGAGGATTAAGTCAGCTACCGGGAGA 
CAGAAAGCATTCGGGACCTGCTTCTCCCACCTGACAGTGGTCACCATCTTTTATGGAACCATCATCTTCATGTATCT 
GCAGCCAGCCAAGAGTAGATCCAGGGACCAGGGCAAGTTTGTTTCTCTCTTCTACACTGTGGTAACCCGCATGCTTA 
ACCCTCTTATTTATACCTTGAGGATCAAGGAGGTGAAAGGGGCATTAAAGAAAGTTCTAGCAAAGGCTCTGGGAGTA 
AATATTTTATGA 



The disclosed GPCR13 polypeptide (SEQ ID NO:32) encoded protein having 334 
amino acid residues is presented in Table 13B using the one-letter amino acid code. The 
Signal P, Psort and/or Hydropathy results predict that GPCR13 has a signal peptide and is 
likely to be localized at the plasma membrane with a certainty of 0.6000. The most likely 
cleavage site for a GPCR13 peptide is between amino acids 61 and 62 at: ILG-NT. 



Table 13B. Encoded GPCR13 protein sequence (SEQ ID NO:32). 



MCYLSQLCLSLGEHTLHMGMVRHTNESNIAGFILLGFSDYPQLQKVLF\^ILILYLLTILGNTTIILVSRLEPKPHM 
PMYFFLSHLSFLYRCFTSSVIPQLLVNLWEPMKTIAYGGCLVHLYNSHALGSTECVLPALMSCDRYVAVCRPLHYTV 
LMH I HLCMALASMAWLSG I ATTLVQSTLTLQLPFCGHRQVDH FICEV PVL I KLACVGTT FNEAELFVAS I LFL I VPV 
SFILVSSGYIAHAVLRIKSATGRQKAFGTCFSHLTWTIFYGTIIFMYLQPAKSRSRDQGKFVSLFYTVVTRMLNPL 
I YTLR I KE VKG ALKKVLAKALGVNIL 
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The disclosed GPCR13 amino acid sequence has 178 of 305 amino acid residues 
(58%) identical to, and 234 of 305 residues (76%) positive with, the Rattus norvegicus (rat) 
313 amino acid residue olfactory receptor protein (ptnr: SPTREMBL-ACC:Q63394)(E = 2.6e 

96 >. 

and a T to C SNP at 802 bp of the nucleotide sequence that results in a Leu to Pro 
change at amino acid 265 of protein sequence. 

Possible SNPs found for GPCR13 are listed in Tables 13C. 



Table 13C: SNPs 


Nucleotide 
Position 


Base 
Change 


Amino 
Acid 
Position 


Base 
Change 


129 


OG 


1 41 


Pro > Ala 


309 


OT 


101 


Leu > Phe 


324 


T>C 


106 


Trp> Arg 


417 


OG 


137 


Leu>Val 


361 


G> A 


120 


Cys>Tyr 


458 


C>T 


Silent 


N/A 


495 


G> A 


163 


Ala>Thr 


507 


A>G 


167 


Met>Val 


510 


G> A 


168 


Ala>Thr 


512 


A> G 


Silent 


N/A 


559 


T>C 


184 


Leu > Pro 


765 


G> A 


253 


Gly>Arg 


802 


T>C 


265 


Leu > Pro 



The amino acid sequence of GPCR13 has high homology to other proteins as shown in 
Table 13D. 



Table 13D. BLASTX results for GPCR13 




Smallest 




Sum 


High 


Prob 


Sequences producing High-scoring Segment Pairs: Score 


P(N) 


Ptnr:SPTREMBL-ACC:Q63394 OL1 RECP - Rattus norv, 313 aa. . . 959 


2.6e-96 



The disclosed GPCR13 has homology to the amino acid sequences shown in the 
BLASTP data listed in Table 1 3E. 



Table 13E. BLASTP results for GPCR13 



Gene Index/Identifier 


Protein/ Organism 


Length 


Identity 


Positives [ 






(aa) 


(%) 


(%) I 


76 





Expect 
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gi|6679170lref INP 032 


olfactory 
receptor 15 [Mus 
musculus] 


312 


179/308 
(58%) 


232/308 
(75%) 


8e-91 


788.11 


gi 1 11177906 I ref I NP 06 


Olfactory 
receptor [Rattus 
norvegicus ] 


313 


178/305 
('58% ) 


234/305 
(76%) 


4e.-90 


8632.11 


gi 1 14780900 I ref |NP 14 
9046.11 


olfactory 
receptor, family 
2, subfamily B, 

member 2 
[Homo sapiens) 


357 


179/305 
(58%) 


232/305 
(75%) 


2e-89 


gi|12231029|sp|Q15062 
I02H3 HUMAN 


OLFACTORY 
RECEPTOR 2H3 

(OLFACTORY 
RECEPTOR-LIKE 
PROTEIN FAT11) 


316 


173/303 
(57%) 


230/303 
(75%) 


4e-89 


gi|15304846|ref IXP 05 


olfactory 
receptor, family 
2, subfamily B, 

member 2 
[Homo sapiens] 


357 


178/305 
(58%) 


232/305 
(75%) 


7e-89 


3609.11 



The homology of these sequences is shown graphically in the ClustalW analysis shown 
in Table 13F. 

Table 13F. ClustalW Analysis of GPCR13 

1) GPCR13 (SEQ ID NO:32) 

2) gil6679170lrefl NP 032788.11 (NM_008762) olfactory receptor 15 [Mus musculus] (SEQ ID NO: 107) 

3) gilH177906lreflNP 068632. 1| (NM 021860) Olfactory receptor [Rattus norvegicus] (SEQ ID NO:108) 

4) gi|14780900lref)NP 149046. 1| (NM_033057) olfactory receptor, family 2, subfamily B, member 2 Porno 
sapiens] (SEQ ID NO:109) 

5) gil 1223 1 0291sp1Q1 50621Q2H3 HUMAN OLFACTORY RECEPTOR 2H3 (OLFACTORY RECEPTOR-LIKE 
PROTEIN FAT1 1) (SEQ ID NO:110) 

6) ftil 1 53048461re f]XP , 053609. 1 1 (XMJJ53609) olfactory receptor, family 2, subfamily B, member 2 [Homo 
sapiens] (SEQ ID NO:l 1 1) 



GPCR13 
gil 6679170 | 
gi| 111779061 
gil 147809001 
gi!12231029| 
gil 153048461 



GPCR13 

gil 6679170! 

giU1177906| 

gi|14780900| 

gi| 122310291 

gil 153048461 



10 20 
, I .... I .... | | . . 

. mcylsqlclslgehtlhmgmvrhtIJe 

"BeVDSNE 



30 



40 



50 




100 



110 



120 



GPCR13 
gil 66791701 
gi | 111779061 
gi|14780900| 
gi| 12231029 1 
gi | 153048461 



3 1<WEP] 
jLWGPD 
j ICST] 

"lwgpk 

ICNTP 



.1. 



.1. 



130 



St 



iaYGGCWBLgjgjgLGST 
ISYra^l^FLfflLGfr 

is yggcvHqlfi flHlgst 
isyggcvOqlfiflBlgst 
isSEcffioBFinflLGjJr 

II 9 YGGCVBOLFI Fl5lG3TECHL1 




i a E c 
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160 



GPCR13 
gi|6679170| 
g± | 111779061 
gi | 14780900 | 
gi|12231029| 
gi 1153048461 



GPCR13 
gi|6679170| 
gi|11177906| 
gi| 14780900 | 
gi|12231029| 
gi 1 15304846 1 



GPCR13 

gi I 6679170 1 

gi|11177906| 

gi 1 14780900 1 

gi!122310291 

gi 1 15304846 | 



GPCR13 

gi| 66791701 

gi|11177906| 

gi 1 14780900 1 

gi|12231029| 

gi|15304846| 




TPKflNPLIYTLRNKEV _ 

PMLNPLIYTLRNgEVKfflAFKRL 
JPMLNPLIYTLRNKEVK SaFKRL 
TP^LNPLIYTLRNKEVjj SftFf RL 

pmlnpliytlrnkevkBafkr 



340 350 
|. ...I. ...| 

1VNIL- 
JGRGAS- 

2 VAfflS-LLNOai RNMQMI S FAKDTVLTY 

lgHerdsre'swraa 

?;aSsLLN GSI RNMQMI S FAKDT VLTY 



360 370 
....|....|....|....|....|.. 

GPCR13 

gi | 6679170 | 

gi| 11177906) 

gi 1 14780900 1 LTNFSASCPIFVITIENYCNLPQRKFP 

gi 112231029 1 

gil 153048461 LTNFSASCPIFVITIENYCNLPQRKFP 



Table 13G lists the domain description from DOMAIN analysis results against 
GPCR13. This indicates that the GPCR13 sequence has properties similar to those of other 
proteins known to contain this domain as well as to the 377 amino acid 7tm domain itself. 



Table 13G. Domain Analysis of GPCR13 

gnl | Pf ami pfamO 0001 , 7tm_l, 7 transmembrane receptor (rhodopsin 

family). (SEQ ID NO: 112) 

Length « 254 residues, 94.9% aligned 

Score 70.9 bits (172) , Expect - le-13 



GPCR13 : 


74 


Gnl | Pf ami pf amOOOOl : 


14 


GPCR13: 


134 


Gnl | PfamjpfamOOOOl: 


74 


GPCR13: 


194 


Gnl | Pf aro| pf amOOOOl : 


125 


GPCR13: 


246 



KPHMPMYFFLSHLSFLYRCFTSSVIPQLLVNLWEPMKTIAYGGCLVHLYNSHALGSTECV 133 
I I II +1+ I ++ I I I | + | + 

KLRTPTNI FLLNLAVADLLFLLTLPPWAL YYLVGGDWVFGDALCKLVGALFWNG YAS I L 73 

LPAWlSCDRYVAVCP^LHYTVLMHIHLCMALASMAWLSGIArrLVDSTLTiOLPFCGHRQ 193 

I +1 III+I+ 111+ I + |+ + | || 

LLT AI S I DRYLAI VH PLRYRRI RT PRRAKVL I LL VWVLALL LSLPPLLFSW 124 

VDHFICEVPVLIKLACVGTTFNEAELFVASILFLIVPVSFILVSSGYIAHAV — ' 245 

+ + + ♦ + + +++++ ++{+ III | + 

LRTVEEGNTTVCLI DFPEES VKRS YVLLS TLVG FVLPLLVI LVC YT RI LRTLRKRARS QR 184 



|+ +|++ |+ | 



+ I 



+ I 



++| + 



78 



WO 02/46229 PCT/USO 1/46530 

GnllPfamlpfamOOOOl: 185 SLKRRSSSERKAAKMLLWVVVFVLCWLPYHIVLLLDSLCLLSIWRVLPTALLITLWLAY 244 

GPCR13: 301 VTRMLNPLIY 310 

I lll+ll 

GnllPfamlpfamOOOOl: 245 VNSCLNPIIY 254 

GPCR14 

The disclosed GPCR14 nucleic acid of 996 nucleotides (also referred to as CG50161- 
03) is shown in Table 13 A. The disclosed GPCR14 open reading frame ("ORF") begins with 
at nucleotides 12-14 and ending with a TAA codon at nucleotides 993-995. The start and stop 
codons of the open reading frame are highlighted in bold type. Putative untranslated regions, 
if any, are found upstream from the initiation cddon and downstream from the termination 
codon. 

Table 14A. GPCR14 nucleotide sequence (SEQ BO NO:33). 

~ CAT GC TGG AC TA TGCC CT CT CC AT TTAC AGGTAG CTCTACTAG AAAT ATGG AGAGC AG AAACC AAT C AAC AGT G ACT 
GAATTTATCTTCACTGGATTCCCTCAGCTTCAGGATGGTAGTCTCCTGTACTTCTTTCCTTTACTTTTCATCTATAC 
TTTTATTATCATTGATAACTTATTAATCTTCTCTGCTGTAAGGCTGGACACCCATCTCCACAACCCCATGTATAATT 
TTATCAGTATATTTTCCTTTCTGGAGATCTGGtACACCACAGCCACCATTCCCAAGATGCTCTCCAACCTCATCAGT 
GAAAAGAAGGCCATCTCAATGACTGGCTGCATCTTGCAGATGTATTTCTTCCACTCACTTGAAAACTCAGAGGGGAT 
CTTGCTGACCACCATGGCCATTGACAGATACGTTGCCATCTGCAACCCTCTTCGCTATCAAATGATCATGACCCCCC 
GGCTCTGTGCTCAACTCTCTGCAGGTTCCTGCCTCTTCGGTTTCCTTATCCTGCTTCCCGAGATTGTGATGATTTCC 
ACACTGCCTTTCTGTGGGCCCAACCAAATCCATCAGATCTTCTGTGACTTGGTCCCTGTGCTAAGCCTGGCCTGTAC 
AGACACGTCCATGATTCTGATTGAGGATGTGATTCATGCTGTGACCATCATCATTACCTTCCTAATCATTGCCCTGT 
CCTATGTAAGAATTGTCACTGTGATATTGAGGATTCCCTCTTCTGAAGGGAGGCAAAAGGCTTTTTCTACCTGTGCA 
GGCCACCTCATGGTCTTCCCGATATTCTTTGGCAGTGTATCACTCATGTACTTGCGTTTCAGCGACACTTATCCACC 
AGTTTTGGACACAGCCATTGCACTGATGTTTACTGTACTTGCTCCATTCTTCAATCCCATCATTTATAGCCTGAGAA 
ACAAGGACATGAACAATGCGATTAAAAAACTGTTCTGTCTTCAAAAAGTGTTGAACAAGCCTGGAGGTTAAT 



The disclosed GPCR14 of this invention maps to chromosome 1 and the GPCR14 the 
nucleic acid sequence of this invention has 943 of 945 bases (99%) identical to a 
gb:GENBANK-E):AX241804|acc:AX241 804.1 mRNA from synthetic construct (Sequence 
552 from Patent WO0127158) (E = L8e" 206 ). Chromosome localization information was 
assigned using OMM, the electronic northern bioinformatic tool implemented by CuraGen 
Corporation, public ESTs, public literature references and/or genomic clone homologies. This 
was executed to derive the chromosomal mapping of the SeqCalling assemblies, Genomic 
clones, literature references and/or EST sequences that were included in the invention. 

The disclosed GPCR14 polypeptide (SEQ ID NO:34) encoded protein having 327 
amino acid residues is presented in Table 14B using the one-letter amino acid code. The 
Signal P, Psort and/or Hydropathy results predict that GPCR14 has a signal peptide and is 
likely to be localized at the plasma membrane with a certainty of 0.6000. In other 
embodiments, it is localized at the Golgi body with a certainty of 0.4000, at the endoplasmic 
reticulum (membrane) with a certainty of 0.3000 or at the endoplasmic reticulum with a 
certainty of 0.3000. The most likely cleavage site for a GPCR14 peptide is between amino 
acids 62 and 63, at: AVR-LD. 
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Table 14B. Encoded GPCR14 protein sequence (SEQ ID NO:34). 



MPS PFTGSSTRNMESRNQSTVTE FI FTGFPQLQDGSLLYFFPLLFI YTFI 1 1 DNLLI FSAVRLDTHLHNPM YN FI S I 
FSFLEIWYTTATIPKMLSNLISEKKAISMTGCILQMYFFHSLENSEGILLTTMAIDRYVAICNPLRYQMIMTPRLCA 
QLSAGSCLFGFLILLPEIVMISTLPFCGPNQIHQIFCDLVPVLSLACTDTSMILIEDVIHAVTIIITFLIIALSYVR 
IVTVILRIPSSEGRQKAFSTCAGHLMVFPIFFGSVSLMYLRFSDTYPPVLDTAIAU4FTVLAPFFNPIIYSLRNKDM 
NNAI KKLFCLQKVLNKFGG 



to have 136 of 304 amino acid residues (44%) identical to, and 193 of 304 amino acid residues 
(63%) similar to, the 321 amino acid residue ptnr:SWISSPROT-ACC:Q9UGF6 protein from 
Homo sapiens (Human) (Olfactory receptor 5V1 (Hs6Ml-21) (E = 4.4c" 66 ). 

GPCR14 is expressed in at least the following tissues: apical microvilli of the retinal 
pigment epithelium, arterial (aortic), basal forebrain, brain, Burkitt lymphoma cell lines, 
corpus callosum, cardiac (atria and ventricle), caudate nucleus, CNS and peripheral tissue, 
cerebellum, cerebral cortex, colon, cortical neurogenic cells, endothelial (coronary artery and 
umbilical vein) cells, palate epithelia, eye, neonatal eye, frontal cortex, fetal hematopoietic 
cells, heart, hippocampus, hypothalamus, leukocytes, liver, fetal liver, lung, lung lymphoma 
cell lines, fetal lymphoid tissue, adult lymphoid tissue, those that express MHC II and m 
nervous, medulla, subthalamic nucleus, ovary, pancreas, pituitary, placenta, pons, prostate, 
putamen, serum, skeletal muscle, small intestine, smooth muscle (coronary artery in aortic) 
spinal cord, spleen, stomach, taste receptor cells of the tongue, testis, thalamus, and thymus 
tissue. Expression information was derived from the tissue sources of the sequences that were 
included in the derivation of the sequence. 

The amino acid sequence of GPCR14 has high homology to other proteins as shown in 
Table 14C. 



Table 14C. BLASTX results for GPCR14 



High 

Sequences producing High-scoring Segment Pairs: Score 

ptnr:SWISSPROT-ACC:Q9UGF6 QLF RECP - Homo sapiens, 321 aa.'. ■ 675~" 



Smallest 
Sum 
Prob 
P(W) 



4.4e-66 



The disclosed GPCR14 has homology to the amino acid sequences shown in the 
BLASTP data listed in Table 14D. 



Table 14D. BLASTP results-for GPCR14 

Gene Index/Identifier j Protein/ Organism 



Length * 


Identity 


Positives 1 


(aa) 


<%> 


(%) I 



Expect 
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qi|13562084 Iref |NP 11 


olfactory 
receptor, family 
5, subfamily V 

member 1 
[Homo sapiens] 


321 


136/304 
(44%) 


193/304 
(62%) 


8e-60 


0503.11 


gi I 72421651 ref |NP 035 


olfactory 
receptor 41 [Mus 
mus cuius] 


327 


132/308 
(42%) 


| 191/308 
(61%) 


9e-59 


113.11 


gil 12007416 Igb I AAG451 
89. 1 1 


m51 olfactory 
receptor [Mus 
mus cuius] 


314 


140/303 
(46%) 


190/303 
(62%) 


le-58 


gi|13928994 Iref |NP 11 


olfactory 
receptor 41 

[Rattus 
norvegicus] 


327 


135/308 
(43%) 


192/308 
(61%) 


2e-58 


3898.11 


gi|14596246|emb|CAC43 


dM538M10.1 (novel 
7 transmembrane • 
receptor 
(rhodopsin 

family) 
(olfactory 
receptor like) 
protein similar 
to 

human HS6M1-21) 
[Mus mus cuius] 


317 


135/306 
(44%) 


187/306 
(60%) 


3e-58 


444.11 



The homology of these sequences is shown graphically in the ClustalW analysis shown 
in Table 14E. 



Table 14E. ClustalW Analysis of GPCR14 

1) GPCR14 (SEQ ID NO:34) 

NO 1 13) 62 ° 84 1 1 10503>1| olfactory receptor, family 5, subfamily V member 1 [Homo sapiens] (SEQ ID 

3) gil7242165lre f]NP 035113.1[ olfactory receptor 41 [Mus musculus] (SEQ ID NO: 1 14) 

4 ) gil 120074 1 6l pbl AAG45 1 89. 1 1 m5 1 olfactory receptor [Mus musculus] (SEQ ID NO: 1 1 5) 

5 ) giH3928994)r eflNP 113898.11 olfactory receptor 41 [Rattus norvegicus] (SEQ ID NO: 1 16) 

6 ) Ri|14596246|emb|CAC43444. 1| dM538M10.1 (novel 7 transmembrane receptor (rhodopsin family) (olfactory 
receptor like) protein similar tohuman HS6M1-21) [Mus musculus] (SEQ ID NO:l 17) 



GPCR14 
gil 13562084 | 
gi| 7242165 t 
gi| 120074161 
gil 139289941 
gil 14596246 | 




GPCR14 
gil 13562084 | 
gil 7242165 | 
gil 12007416 | 
gil 13928994 | 
gi|14596246| 




60 

I. ...I 
'FSAVRIJDTHj 
■TTVTDPH 

ItaIirnhpti 
iFTywsTGsi 




81 



WO 02/46229 



PCT/US0 1/46530 



120 



GPCR14 

gi 1 13562084 | 

gi 1 7242165 1 

gi|12007416| 

gi 113928994 | 

gi!14596246| 



GPCR14 

gi 1 13562084 | 

gi I 7242165 1 

gi|12007416| 

gi 1 13928994 | 

gi|14596246| 



GPCR14 

gi | 13562084 | 
gi I 7242165 1 
gi 1 12007416 | 
gi 1 13928994 | 
gi|14596246| 



GPCR14 

gi 113562084 | 
gi I 72421651 
gi 1 12007416 1 
gi 1 13928994 | 
gi 1 14596246 1 



GPCR14 

gi 1 13562084 1 
gi 1 7242165 1 
gi|12007416| 
gi 1 13928994 | 
gi|14596246| 



GPCR14 

gi 113562084 1 
gi | 7242165 | 
gi 1 12007416 1 
gi | 13928994 | 
gi 1 14596246 | 



GPCR14 

gi 1 13562084 | 
gi | 72421651 
gi| 120074161 
gi 1 13928994 | 
gi|14596246| 




130 

I I • 

SjjENSp 
FVGSj 
5liG»jGCTr 

jLGgGCjTjg ^IJSvg 
JIFFVGS^" ,WI " 



140 
..I.. 



150 



ISO 




290 

I .1 

DTYPPVli>T< 
STYSLKKD; 
ALSAFD' 
AIASFNS. 

^lsafdt: 

S.SYSLEKp: 

330 

....|....|....|.... 

LFCLQKVLNKPGG 

IGSKWfflpPISSLDSKLTY- 

tlhlaSgqdaWtkkssrdg 

tlgggScfllc 

tlhlaSdqeantnkgskig 

IGRKWgPPVFSSDM 



Table 14F lists the domain description from DOMAIN analysis results against 
GPCR14. This indicates that the GPCR14 sequence has properties similar to those of other 
proteins known to contain this domain as well as to the 377 amino acid 7tm domain itself. 
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Table 14F. Domain Analysis of GPCR14 

gnllPfamlpfamOOOOl , 7tm_l, 7 transmembrane receptor (rhodopsin 

family). (SEQ ID N0:118) 

Length - 254 residues, 99.6% aligned 

Score »97.1 bits (240), Expect ° le-21 



GPCR14: 54 NLLIFSAVRLDTHLHNPMYNFISIFSFLEIWYTTATIPKMLSNLISEKKAISMTGCILQM 113 

111+ + | | |+ + ++ + || 

Gnl | Pf am| pf araOOOOl : 2 NLLVILVILRTKKLRTPTNIFLLNLAVADLLFLLTLPPWALYYLVGGDWVFGDALCKLVG 61 

GPCR14 : 114 YFFHSLENSEGILLTTMAIDRYVAICNPLRYOWIMTPRLCAQLSAGSCLFGFLILLPEIV 173 

I + +111 ++IIII+1I +1111+ I III I + 1+ II ++ 

GnllPfamlpfamOOOOl: 62 ALFVVNGYASILLLTAISIDRYLAIVHPLRYRMRTPRRAKVLILLVWVIiALLLSLPPIiL 121 

GPCR14 : 174 MISTLPFCGPNQIHQIFCDLVPVLSLACTDTSMILIEDVIHAVTIIITFLI-IALSYVRI 232 

I + + + | ++ + | ++ l| 

GnllPfamlpfamOOOOl: 122 FSWLRTVEEGNTTVCLIDFPEESVKRSYVLLSTLVGFVLPLLVILVCYTRILRTLRKRAR 181 

GPCR14: 233 VTVI LRI PS SEGRQKAFSTCAGHLMVF PI FFGSVSLMYLRFSDTYPPVLDTAI ALM 288 

1+ II 1+ I ++ I + I II 

Gnl | Pf ami pf amOOOOl : 182 S QRS L KRRS S S ERKAAKMLLVWW FVLCWLP YH I VLLLDS LCLLS I WRVLPT ALL I TLW 241 

GPCR14: 289 FTVLAPFFNPI I Y 301 

+ Mill 

Gnl|Pfam|pfam00001: 242 LAYVNSCLNPIIY 254 

The protein similarity information, expression pattern, cellular localization, and map 
5 location for the protein and nucleic acid disclosed herein suggest that GPCR14 may have 
important structural and/or physiological functions characteristic of the GPCR family. The 
nucleic acids and proteins of the invention are useful in potential diagnostic and therapeutic 
applications implicated in various GPCR- or olfactory receptor (OR)-related pathologies 
and/or disorders. For example, the compositions of the present invention will have efficacy 

1 0 for the treatment of patients suffering from: developmental diseases, MHCII and IQ diseases 
(immune diseases), taste and scent detectability disorders, Burkitt's lymphoma, 
corticoneurogenic disease, signal transduction pathway disorders, retinal diseases including 
those involving photoreception, cell growth rate disorders; cell shape disorders, feeding 
disorders; control of feeding; potential obesity due to over-eating; potential disorders due to 

1 5 starvation (lack of appetite), noninsulin-dependent diabetes mellitus (NIDDM 1 ), bacterial, 

fungal, protozoal and viral infections (particularly infections caused by HIV-1 or HTV-2), pain, 
cancer (including but not limited to neoplasm; adenocarcinoma; lymphoma; prostate cancer; 
uterus cancer), anorexia, bulimia, asthma, Parkinson's disease, acute heart failure, hypotension, 
hypertension, urinary retention, osteoporosis, Crohn's disease; multiple sclerosis; and 

20 treatment of Albright hereditary osteodystrophy, angina pectoris, myocardial infarction, 
ulcers, asthma, allergies, benign prostatic hypertrophy, and psychotic and neurological 
disorders, including anxiety, schizophrenia, manic depression, delirium, dementia, severe 
mental retardation, dentatorubro-pallidoluysian atrophy(DRPLA) hypophosphatemic rickets, 
autosomal dominant (2) acrocallosal syndrome and dyskinesias, such as Huntington's disease. 
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The disclosed GPCR1 4 protein has multiple hydrophilic regions, each of which can be 
used as an iramunogen. In one embodiment, a contemplated GPCR14 epitope is from about 
amino acids 5 to 10. In additional embodiments, a GPCR14 epitope is from about amino acids 
90 to 95, from about amino acids 130 to 132, from 145 to 150, from 240 to 250, from 310 to 
5 320 and from 330 to 340. The GPCR14 protein also have value in the development of 

powerful assay system for functional analysis of various human disorders, which will help in 
understanding of pathology of the disease and development of new drug targets for various 
disorders. 

A summary of the GPCRX nucleic acids and proteins of the invention is provided in 
10 Table 15. 



Table 1 5 GPCR Summary 


Name 


Tables 


Clone:Description of Homolog 


Nucleic 


Amino 








Acid 


Acid 








SEQID 


SEQID 








NO 


NO 


GPCRl 


1A-10 


GPCRla:SC351 13271 A dal 


1 


2 






GPCRlb:CG55798-03 


3 


4 






GPCRl c:CG55798-04 


5 


6 


GPCR2 


2A-2L 


GPCR2a:AC011711 da2 


7 


8 






GPCR2b:CG50147-01 


9 


10 


GPCR3 


3A-3H 


GPCR3:GMAC024428 A (also known as 


11 


12 






CG92 194-01) 






GPCR4 


4A-4F 


GPCR4:CG50169-01 


13 


14 


GPCR5 


5A-5F 


GPCR5:AC009758 dal 


15 


16 


GPCR6 


6A-6G 


GPCR6:CG50149-01 


17 


18 


GPCR7 


7A-7H 


GPCR7:GM 33202597 A dal 


19 


20 


GPCR8 


8A-8H 


GPCR8:AC076959 da2 


21 


22 


GPCR9 


9A-9G 


GPCR9:AC073364 dal 


23 


24 


GPCRl 0 


10A-10G 


GPCRl 0:CG55732-01 


25 


26 


GPCRl 1 


11A-11G 


GPCRl l:sggc draft ba656o22 20000731 dal 


27 


28 


GPCRl 2 


12A-12G 


GPCR12:ba407hl2 dal 


29 


30 


GPCRl 3 


13A-13G 


GPCR13:AC074365 dal 


31 


32 


GPCRl 4 


14A-14F 


GPCR14:CG50161-03 


33 


34 



GPCRX Nucleic Acids and Polypeptides 

One aspect of the invention pertains to isolated nucleic acid molecules that encode 
GPCRX polypeptides or biologically active portions thereof. Also included in the invention 
15. are nucleic acid fragments sufficient for use as hybridization probes to identify GPCRX- 

encoding nucleic acids (e.g., GPCRX mRNAs) and fragments for use as PCR primers for the 
amplification and/or mutation of GPCRX nucleic acid molecules. As used herein, the term 
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"nucleic acid molecule" is intended to include DNA molecules (e.g., cDNA or genomic 
DNA), RNA molecules (e.g., mRNA), analogs of the DNA or RNA' generated using 
nucleotide analogs, and derivatives, fragments and homologs thereof. The nucleic acid 
molecule may be single-stranded or double-stranded, but preferably is comprised double- 
stranded DNA. 

An GPCRX nucleic acid can encode a mature GPCRX polypeptide. As used herein, a 
"mature" form of a polypeptide or protein disclosed in the present invention is the product of a 
naturally occurring polypeptide or precursor form or proprotein. The naturally occurring 
polypeptide, precursor or proprotein includes, by way of nonlimiting example, the full-length 
gene product, encoded by the corresponding gene. Alternatively, it may be defined as the 
polypeptide, precursor or proprotein encoded by an ORF described herein. The product 
"mature" form arises, again by way of nonlimiting example, as a result of one or more 
naturally occurring processing steps as they may take place within the cell, or host cell, in 
which the gene product arises. Examples of such processing steps leading to a "mature" form 
of a polypeptide or protein include the cleavage of the N-terminal methionine residue encoded 
by the initiation codon of an ORF, or the proteolytic cleavage of a signal peptide or leader 
sequence. Thus a mature form arising from a precursor polypeptide or protein that has 
residues 1 to N, where residue 1 is the N-terminal methionine, would have residues 2 through 
N remaining after removal of the N-terminal methionine. Alternatively, a mature form arising 
from a precursor polypeptide or protein having residues 1 to N, in which an N-tenninal signal 
sequence from residue 1 to residue M is cleaved, would have the residues from residue M+l to 
residue N remaining. Further as used herein, a ''mature" form of a polypeptide or protein may 
arise from a step of post-translational modification other than a proteolytic cleavage event. 
Such additional processes include, by way of non-limiting example, glycosylation, 
myristoylation or phosphorylation. In general, a mature polypeptide or protein may result 
from the operation of only one of these processes, or a combination of any of them. 

The term "probes", as utilized herein, refers to nucleic acid sequences of variable 
length, preferably between at least about 10 nucleotides (nt), 100 nt, or as many as 
approximately, e.g., 6,000 nt, depending upon the specific use. Probes are used in the 
detection of identical, similar, or complementary nucleic acid sequences. Longer length 
probes are generally obtained from a natural or recombinant source, are highly specific, and 
much slower to hybridize than shorter-length oligomer probes. Probes may be single- or 
double-stranded and designed to have specificity in PCR, membrane-based hybridization 
technologies, or ELISA-like technologies. 
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The tcmi "isolated" nucleic acid molecule, as utilized herein, is one, which is separated 
from other nucleic acid molecules which are present in the natural source of the nucleic acid. 
Preferably, an "isolated" nucleic acid is free of sequences which naturally flank the nucleic 
acid (i.e., sequences located at the 5 - and 3 '-termini of the nucleic acid) in the genomic DNA 
of the organism from which the nucleic acid is derived. For example, in various embodiments, 
the isolated GPCRX nucleic acid molecules can contain less than about 5 kb, 4 kb, 3 kb, 2 kb, 
1 kb, 0.5 kb or 0.1 kb of nucleotide sequences which naturally flank the nucleic acid molecule 
in genomic DNA of the cell/tissue from which the nucleic acid is derived (e.g., brain, heart, 
liver, spleen, etc.). Moreover, an "isolated" nucleic acid molecule, such* as a cDNA molecule, 
can be substantially free of other cellular material or culture medium when produced by 
recombinant techniques, or of chemical precursors or other chemicals when chemically 
synthesized. 

A nucleic acid molecule of the invention, e.g., a nucleic acid molecule having the 
nucleotide sequence of SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31 and 
33 or a complement of this aforementioned nucleotide sequence, can be isolated using 
standard molecular biology techniques and the sequence information provided herein. Using 
all or a portion of the nucleic acid sequence of SEQ IDNOSrl, 3, 5, 7, 9, 11, 13, 15, 17, 19, 
21, 23, 25, 27, 29, 31 and 33 as a hybridization probe, GPCRX molecules can be isolated 
using standard hybridization and cloning techniques (e.g., as described in Sambrook, et al, 
(eds.), Molecular Cloning: A Laboratory Manual 2 nd Ed., Cold Spring Harbor 
Laboratory Press, Cold Spring Harbor, NY, 1989; and Ausubel, et al, (eds.), CURRENT 
Protocols in Molecular Biology, John Wiley & Sons, New York, NY, 1993.) 

A nucleic acid of the invention can be amplified using cDNA, mRNA or alternatively, 
genomic DNA, as a template and appropriate oligonucleotide primers according to standard 
PCR amplification techniques. The nucleic acid so amplified can be cloned into an 
appropriate vector and characterized by DNA sequence analysis. Furthermore, 
oligonucleotides corresponding to GPCRX nucleotide sequences can be prepared by standard 
synthetic techniques, e.g., using an automated DNA synthesizer. 

As used herein, the term "oligonucleotide" refers to a series of linked nucleotide 
residues, which oligonucleotide has a sufficient number of nucleotide bases to be used in a 
PCR reaction. A short oligonucleotide sequence may be based on, or designed from, a 
genomic or cDNA sequence and is used to amplify, confirm, or reveal the presence of an 
identical, similar or complementary DNA or RNA in a particular cell or tissue. 
Oligonucleotides comprise portions of a nucleic acid sequence having about 10 nt, 50 nt, or 
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100 nt in length, preferably about 15 nt to 30 nt in length. In one embodiment of the 
invention, an oligonucleotide comprising a nucleic acid molecule less than 100 nt in length 
would further comprise at least 6 contiguous nucleotides of SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 
15, 1 7, 19, 21, 23, 25, 27, 29, 31 and 33, or a complement thereof. Oligonucleotides may be 
5 chemically synthesized and may also be used as probes. 

In another embodiment, an isolated nucleic acid molecule of the invention comprises a 
nucleic acid molecule that is a complement of the nucleotide sequence shown in SEQ ID 
NOSrl, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31 and 33, or a portion of this 
nucleotide sequence (e.g., a fragment that can be used as a probe or primer or a fragment 

10 encoding a biologically-active portion of an GPCRX polypeptide). A nucleic acid molecule 
that is complementary to the nucleotide sequence shown in SEQ ED NOS:l, 3, 5, 7, 9, 1 1, 13, 
15, 17, 19, 21, 23, 25, 27, 29, 31 and 33 is one that is sufficiently complementary to the 
nucleotide sequence shown in SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 
31 and 33 that it can hydrogen bond with little or no mismatches to the nucleotide sequence 

15 shown SEQ ID NOSrl, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31 and 33, thereby 
forming a stable duplex. 

As used herein, the term "complementary" refers to Watson-Crick or Hoogsteen base 
pairing between nucleotides units of a nucleic acid molecule, and the term binding" means 
the physical or chemical interaction between two polypeptides or compounds or associated 

20 polypeptides or compounds or combinations thereof. Binding includes ionic, non-ionic, van 
der Waals, hydrophobic interactions, and the like. A physical interaction can be either direct 
or indirect. Indirect interactions may be through or due to the effects of another polypeptide or 
compound. Direct binding refers to interactions that do not take place through, or due to, the 
effect of another polypeptide or compound, but instead are without other substantial chemical 

25 intermediates. 

Fragments provided herein are defined as sequences of at least 6 (contiguous) nucleic 
acids or at least 4 (contiguous) amino acids, a length sufficient to allow for specific 
hybridization in the case of nucleic acids or for specific recognition of an epitope in the case of 
amino acids, respectively, and are at most some portion less than a full length sequence. 
30 Fragments may be derived from any contiguous portion of a nucleic acid or amino acid 

sequence of choice. Derivatives are nucleic acid sequences or amino acid sequences formed 
from the native compounds either directly or by modification or partial substitution. Analogs 
are nucleic acid sequences or amino acid sequences that have a structure similar to, but not 
identical to, the native compound but differs from it in respect to certain components or side 
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chains. Analogs may be synthetic or from a different evolutionary origin and may have a 
similar or opposite metabolic activity compared to wild type. Homologs are nucleic acid 
sequences or amino acid sequences of a particular gene that are derived from different species. 

Derivatives and analogs may be full length or other than full length, if the derivative or 
analog contains a modified nucleic acid or amino acid, as described below. Derivatives or 
analogs of the nucleic acids or proteins of the invention include, but are not limited to, 
molecules comprising regions that are substantially homologous to the nucleic acids or 
proteins of the invention, in various embodiments, by at least about 70%, 80%, or 95% 
identity (with a preferred identity of 80-95%) over a nucleic acid or amino acid sequence of 
identical size or when compared to an aligned sequence in which the alignment is done by a 
computer homology program known in the art, or whose encoding nucleic acid is capable of 
hybridizing to the complement of a sequence encoding the aforementioned proteins under 
stringent, moderately stringent, or low stringent conditions. See e.g. Ausubel, et aL, Current 
Protocols in Molecular Biology, John Wiley & Sons, New York, NY, 1993, and below. 

A "homologous nucleic acid sequence" or "homologous amino acid sequence," or 
variations thereof, refer to sequences characterized by a homology at the nucleotide level or 
amino acid level as discussed above. Homologous nucleotide sequences encode those 
sequences coding for isoforms of GPCRX polypeptides. Isoforms can be expressed in 
different tissues of the same organism as a result of, for example, alternative splicing of UNA. 
Alternatively, isoforms can be encoded by different genes. In the invention, homologous 
nucleotide sequences include nucleotide sequences encoding for an GPCRX polypeptide of 
species other than humans, including, but not limited to: vertebrates, and thus can include, e.g., 
frog, mouse, rat, rabbit, dog, cat cow, horse, and other organisms. Homologous nucleotide 
sequences also include, but are not limited to, naturally occurring allelic variations and 
mutations of the nucleotide sequences set forth herein. A homologous nucleotide sequence 
does not, however, include the exact nucleotide sequence encoding human GPCRX protein. 
Homologous nucleic acid sequences include those nucleic acid sequences that encode 
conservative amino acid substitutions (see below) in SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 
19, 21, 23, 25, 27, 29, 31 and 33, as well as a polypeptide possessing GPCRX biological 
activity. Various biological activities of the GPCRX proteins are described below. 

An GPCRX polypeptide is encoded by the open reading frame ("ORF") of an GPCRX 
nucleic acid. An ORF corresponds to a nucleotide sequence that could potentially be translated 
into a polypeptide. A stretch of nucleic acids comprising an ORF is uninterrupted by a stop 
codon. An ORF that represents the coding sequence for a full protein begins with an ATG 
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"start" codon and terminates with one of the three "stop" codons, namely, TAA, TAG, or 
TGA. For the purposes of this invention, an ORF may be any part of a coding sequence, with 
or without a start codon, a stop codon, or both. For an ORF to be considered as a good 
candidate for coding for a bona fide cellular protein, a minimum size requirement is often set, 
5 e.g., a stretch of DNA that would encode a protein of 50 amino acids or more. 

The nucleotide sequences determined from the cloning of the human GPCRX genes 
allows for the generation of probes and primers designed for use in identifying and/or cloning 
GPCRX homologies in other cell types, e.g. from other tissues, as well as GPCRX 
homologues from other vertebrates. The probe/primer typically comprises substantially 

1 0 purified oligonucleotide. The oligonucleotide typically comprises a region of nucleotide 

sequence that hybridizes under stringent conditions to at least about 12, 25, 50, 100, 150, 200, 
250, 300, 350 or 400 consecutive sense strand nucleotide sequence of SEQ ID NOS:l, 3, 5, 7, 
9, 1 1, 1 3, 15, 17, 19, 21, 23, 25, 27, 29, 31 and 33; or an anti-sense strand nucleotide sequence 
of SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31 and 33; or of a naturally 

15 occurring mutant of SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31 and 
33. 

Probes based on the human GPCRX nucleotide sequences can be used to detect 
transcripts or genomic sequences encoding the same or homologous proteins. In various 
embodiments, the probe further comprises a label group attached thereto, e.g. the label group 

20 can be a radioisotope, a fluorescent compound, an enzyme, or an enzyme co-factor. Such 

probes can be used as a part of a diagnostic test kit for identifying cells or tissues which mis- 
express an GPCRX protein, such as by measuring a level of an GPCRX-encoding nucleic acid 
in a sample of cells from a subject e.g., detecting GPCRX mRNA levels or determining 
whether a genomic GPCRX gene has been mutated or deleted. 

25 "A polypeptide having a biologically-active portion of an GPCRX polypeptide" refers 

to polypeptides exhibiting activity similar, but not necessarily identical to, an activity of a 
polypeptide of the invention, including mature forms, as measured in a particular biological 
assay, with or without dose dependency. A nucleic acid fragment encoding a "biologically- 
active portion of GPCRX" can be prepared by isolating a portion SEQ ED NOS:l, 3, 5, 7, 9, 

30 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31 and 33 that encodes a polypeptide having an GPCRX 
biological activity (the biological activities of the GPCRX proteins are described below), 
expressing the encoded portion of GPCRX protein (e.g. y by recombinant expression in vitro) 
and assessing the activity of the encoded portion of GPCRX. 
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GPCRX Nucleic Acid and Polypeptide Variants 

The invention further encompasses nucleic acid molecules that differ from the 
nucleotide sequences shown SEQ ID NOSrl, 3, 5, 7, 9, 11, 13, 15, 17, 19,21,23,25,27,29, 
31 and 33 due to degeneracy of the genetic code and thus encode the same GPCRX proteins as 
5 that encoded by the nucleotide sequences shown in SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 

the invention has a nucleotide sequence encoding a protein having an amino acid sequence 
shown in SEQ ID NOS: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32 and 34. In 
addition to the human GPCRX nucleotide sequences shown in SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 

10 13, 15, 17, 19,21,23,25,27,29,31 and 33 it will be appreciated by those skilled in the art 
that DNA sequence polymorphisms that lead to changes in the amino acid sequences of the 
GPCRX polypeptides may. exist within a population {e.g. , the human population). Such 
genetic polymorphism in the GPCRX genes may exist among individuals within a population 
due to natural allelic variation. As used herein, the terms "gene" and "recombinant gene" refer 

15 to nucleic acid molecules comprising an open reading frame (ORF) encoding an GPCRX 
protein, preferably a vertebrate GPCRX protein. Such natural allelic variations can typically 
result in 1-5% variance in the nucleotide sequence of the GPCRX genes. Any and all such 
nucleotide variations and resulting amino acid polymorphisms in the GPCRX polypeptides, 
which are the result of natural allelic variation and that do not alter the functional activity of 

20 the GPCRX polypeptides, are intended to be within the scope of the invention. 

Moreover, nucleic acid molecules encoding GPCRX proteins from other species, and 
thus that have a nucleotide sequence that differs from the human sequence SEQ ID NOS:l, 3, 
5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31 and 33 are intended to be within the scope of 
the invention. Nucleic acid molecules corresponding to natural allelic variants and 

25 homologues of the GPCRX cDNAs of the invention can be isolated based on their homology 
to the human GPCRX nucleic acids disclosed herein using the human cDNAs, or a portion 
thereof, as a hybridization probe according to standard hybridization techniques under 
stringent hybridization conditions. 

Accordingly, in another embodiment, an isolated nucleic acid molecule of the 

30 invention is at least 6 nucleotides in length and hybridizes under stringent conditions to the 
nucleic acid molecule comprising the nucleotide sequence of SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 
13, 15, 17, 19, 21, 23, 25, 27, 29, 31 and 33. 

In another embodiment, the nucleic acid is at least 10, 25, 50, 100, 250, 500, 750, 
1000, 1500, or 2000 or more nucleotides in length. In yet another embodiment, an isolated 
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nucleic acid molecule of the invention hybridizes to the coding region. As used herein, the 
term "hybridizes under stringent conditions" is intended to describe conditions for 
hybridization and washing under which nucleotide sequences at least 60% homologous to each 
other typically remain hybridized to each other. 
5 Homologs (Le., nucleic acids encoding GPCRX proteins derived from species other 

than human) or other related sequences (e.g., paralogs) can be obtained by low, moderate or 
high stringency hybridization with all or a portion of the particular human sequence as a probe 
using methods well known in the art for nucleic acid hybridization and cloning. 

As used herein, the phrase "stringent hybridization conditions" refers to conditions 

10 under which a probe, primer or oligonucleotide will hybridize to its target sequence, but to no 
other sequences. Stringent conditions are sequence-dependent and will be different in 
different circumstances. Longer sequences hybridize specifically at higher temperatures than 
shorter sequences. Generally, stringent conditions are selected to be about 5 °C lower than the 
thermal melting point (Tm) for the specific sequence at a defined ionic strength and pH. The 

15 Tm is the temperature (under defined ionic strength, pH and nucleic acid concentration) at 
which 50% of the probes complementary to the target sequence hybridize to the target 
sequence at equilibrium. Since the target sequences are generally present at excess, at Tm, 
50% of the probes are occupied at equilibrium. Typically, stringent conditions will be those in 
which the salt concentration is less than about 1.0 M sodium ion, typically about 0.01 to 1.0 M 

20 sodium ion (or other salts) at 

pH 7.0 to 8.3 and the temperature is at least about 30°C for short probes, primers or 
oligonucleotides (e.g., 10 nt to 50 nt) and at least about 60°C for longer probes, primers and 
oligonucleotides. Stringent conditions may also be achieved with the addition of destabilizing 
agents, such as formamide. 

25 Stringent conditions are known to those skilled in the art and can be found in Ausubel, 

et al> (eds.), CURRENT Protocols IN MOLECULAR Biology, John Wiley & Sons, N.Y. 
(1989), 6.3.1-6.3.6. Preferably, the conditions are such that sequences at least about 65%, 
70%, 75%, 85%, 90%, 95%, 98%, or 99% homologous to each other typically remain 
hybridized to each other. A non-limiting example of stringent hybridization conditions are 

30 hybridization in a high salt buffer comprising 6X SSC, 50 mM Tris-HCl (pH 7.5), 1 mM 

EDTA, 0.02% PVP, 0.02% Ficoll, 0.02% BSA, and 500 mg/ml denatured salmon sperm DNA 
at 65°C, followed by one or more washes in 0.2X SSC, 0.01% BSA at 50°C. An isolated 
nucleic, acid molecule of the invention that hybridizes under stringent conditions to the 
sequences of SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31 and 33 
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corresponds to a naturally-occurring nucleic acid molecule. As used herein, a 
"naturally-occurring" nucleic acid molecule refers to an RNA or DNA molecule having a 
nucleotide sequence that occurs in nature (e.g., encodes a natural protein). 

In a second embodiment, a nucleic acid sequence that is hybridizable to the nucleic 
5 acid molecule comprising the nucleotide sequence of SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 
19, 21, 23, 25, 27, 29, 31 and 33 or fragments, analogs or derivatives thereof, under conditions 
of moderate stringency is provided. A non-limiting example of moderate stringency 
hybridization conditions are hybridization in 6X SSC, 5X Denhardt's solution, 0.5% SDS and 
100 mg/ml denatured salmon sperm DNA at 55°C, followed by one or more washes in 
10 IX SSC, 0.1% SDS at 37°C Other conditions of moderate stringency that may be used are 
well-known within the art See, e.g. 9 Ausubel, et al. (eds.), 1993, Current Protocols in 
Molecular Biology, John Wiley & Sons, NY, and Kriegler, 1 990; Gene Transfer and 
Expression, A Laboratory Manual, Stockton Press, NY. 

In a third embodiment, a nucleic acid that is hybridizable to the nucleic acid molecule 

15 comprising the nucleotide sequences of SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 
25, 27, 29, 31 and 33 or fragments, analogs or derivatives thereof, under conditions of low 
stringency, is provided. A non-limiting example of low stringency hybridization conditions 
are hybridization in 35% formamide, 5X SSC, 50 mM Tris-HCl (pH 7.5), 5 mM EDTA, 
0.02% PVP, 0.02% Ficoll, 0.2% BSA, 100 mg/ml denatured salmon sperm DNA, 10% 

20 (wt/vol) dextran sulfate at 40°C, followed by one or more washes in 2X SSC, 25 mM Tris-HCl 
(pH 7.4), 5 mM EDTA, and 0.1% SDS at 50°C. Other conditions of low stringency that may 
be used are well known in the art (e.g., as employed for cross-species hybridizations). See, 
e.g., Ausubel, et al (eds.), 1993, Current Protocols in Molecular Biology, John Wiley 
& Sons, NY, and Kriegler, 1990, Gene Transfer and Expression, A Laboratory 

25 Manual, Stockton Press, NY; Shilo and Weinberg, 1981. Proc Natl Acad Sci USA 78: 
6789-6792. 



Conservative Mutations 

In addition to naturally-occurring allelic variants of-GPCRX sequences that may exist 
30 in the population, the skilled artisan will further appreciate that changes can be introduced by 
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PCR-mediated mutagenesis. Preferably, conservative amino acid substitutions are made at 
one or more predicted, non-essential amino acid residues. A "conservative amino acid 
. substitution" is one in which the amino acid residue is replaced with an amino acid residue 
having a similar side chain. Families of amino acid residues having similar side chains have 
5 been defined within the art. These families include amino acids with basic side chains (e.g., 
lysine, arginine, histidine), acidic side chains (e.g., aspartic acid, glutamic acid), uncharged 
polar side chains (e.g., glycine, asparagine, glutamine, serine, threonine, tyrosine, cysteine), 
nonpolar side chains (e.g., alanine, valine, leucine, isoleucine, proline, phenylalanine, 
methionine, tryptophan), beta-branched side chains (e.g., threonine, valine, isoleucine) and 

10 aromatic side chains (e.g. , tyrosine, phenylalanine, tryptophan, histidine). Thus, a predicted 
non-essential amino acid residue in the GPCRX protein is replaced with another amino acid 
residue from the same side chain family. Alternatively, in another embodiment, mutations can 
be introduced randomly along all or part of an GPCRX coding sequence, such as by saturation 
mutagenesis, and the resultant mutants can be screened for GPCRX biological activity to 

15 identify mutants that retain activity. Following mutagenesis of SEQ ID NOS:l, 3, 5, 7, 9, 11, 
13, 15, 17, 19, 21, 23, 25, 27, 29, 31 and 33, the encoded protein can be expressed by any 
recombinant technology known in the art and the activity of the protein can be determined. 

The relatedness of amino acid families may also be determined based on side chain 
interactions. Substituted amino acids may be fully conserved "strong" residues or fully 

20 conserved "weak" residues. The "strong" group of conserved amino acid residues may be any 
one of the following groups: STA, NEQK, NHQK, NDEQ, QHRK, MILV, MILF, HY, FYW, 
wherein the single letter amino acid codes are grouped by those amino acids that may be 
substituted for each other. Likewise, the '\veak" group of conserved residues may be any one 
of the following: CSA, ATV, SAG, STNK, STPA, SGND, SNDEQK, NDEQHK, NEQHRK, 

25 VLIM, HFY, wherein the letters within each group represent the single letter amino acid code. 

In one embodiment, a mutant GPCRX protein can be assayed for (i) the ability to form 
proteimprotein interactions with other GPCRX proteins, other cell-surface proteins, or 
biologically-active portions thereof, (n) complex formation between a mutant GPCRX protein 
and an GPCRX ligand; or (in) the ability of a mutant GPCRX protein to bind to an 

30 intracellular target protein or biologically-active portion thereof; (e.g. avidin proteins). 

In yet another embodiment, a mutant GPCRX protein can be assayed for the ability to 
regulate a specific biological function (e.g., regulation of insulin release). 
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Antiscnsc Nucleic Acids 

Another aspect of the invention pertains to isolated antisense nucleic acid molecules 
that are hybridizable to or complementary to the nucleic acid molecule comprising the 
nucleotide sequence of SEQ ED NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31 and 
33, or fragments, analogs or derivatives thereof. An "antisense" nucleic acid comprises a 
nucleotide sequence that is complementary to a "sense" nucleic acid encoding a protein (e.g., 
complementary to the coding strand of a double-stranded cDNA molecule or complementary 
to an mRNA sequence). In specific aspects, antisense nucleic acid molecules are provided that 
comprise a sequence complementary to at least about 10, 25, 50, 100, 250 or 500 nucleotides 
or an entire GPCRX coding strand, or to only a portion thereof. Nucleic acid molecules 
encoding fragments, homologs, derivatives and analogs of an GPCRX protein of SEQ ID 
NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31 and 33, or antisense nucleic acids 
complementary to an GPCRX nucleic acid sequence of SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 
1 7, 1 9, 21, 23, 25, 27, 29, 3 1 and 33, are additionally provided. 

In one embodiment, an antisense nucleic acid molecule is antisense to a "coding 
region" of the coding strand of a nucleotide sequence encoding an GPCRX protein. The term 
"coding region" refers to the region of the nucleotide sequence comprising codons which are 
translated into amino acid residues. In another embodiment, the antisense nucleic acid 
molecule is antisense to a "noncoding region" of the coding strand of a nucleotide sequence 
encoding the GPCRX protein. The term "noncoding region" refers to 5' and 3' sequences 
which flank the coding region that are not translated into amino acids (i.e, also referred to as 
5' and 3' untranslated regions). 

Given the coding strand sequences encoding the GPCRX protein disclosed herein, 
antisense nucleic acids of the invention can be designed according to the rules of Watson and 
Crick or Hoogsteen base pairing. The antisense nucleic acid molecule can be complementary 
to the entire coding region of GPCRX mRNA, but more preferably is an oligonucleotide that 
is antisense to only a portion of the coding or noncoding region of GPCRX mRNA. For 
example, the antisense oligonucleotide can be complementary to the region surrounding the 
translation start site of GPCRX mRNA. An antisense oligonucleotide can be, for example, . 
about 5, 10, 15, 20, 25, 30, 35, 40, 45 or 50 nucleotides in length. An antisense nucleic acid of 
the invention can be constructed using chemical synthesis or enzymatic ligation reactions 
using procedures known in the art. For example, an antisense nucleic acid (e.g., an antisense 
oligonucleotide) can be chemically synthesized using naturally-occurring nucleotides or 
variously modified nucleotides designed to increase the biological stability of the molecules or 

95 



WO 02/46229 PCT/U SO 1/46530 

to increase the physical stability of the duplex formed between the antisense and sense nucleic 
acids (e.g., phosphorothioate derivatives and acridine substituted nucleotides can be used). 

Examples of modified nucleotides that can be used to generate the antisense nucleic 
acid include: 5-fluorouracil, 5-bromouracil, 5-chlorouracil, 5-iodouracil, hypoxanthine, 
5 xanthine, 4-acetylcytosine, 5-(carboxyhydroxylmethyl) uracil, 5-carboxymethylaminomethyl- 
2-thiouridine, 5-carboxymethylamihomethyluracil, dihydrouracil, beta-D-galactosylqueosine, 
inosine, N6-isopentenyladenine, 1-methylguanine, 1-methylinosine, 2,2^iimethylguahine, 
2-methyladeriine, 2-methyIguanine, 3-methylcytosine, 5-methylcytosine, N6-adenine, 
7-methylguanine, 5-methylaminomethyluracil, 5-methoxyaminomethyl-2-thiouracil, 
10 beta-D-mannosylqueosine, 5 -methoxycarboxymethyluracil, 5-methoxyuracil, 

2- methylthio-N6-isopentenyladenine, uracil-5-oxyacetic acid (v), wybutoxpsine, pseudouracil, 
queosine, 2-thiocytosine, 5-methyl-2-thiouracil, 2-thiouracil, 4-thiouracil, 5-methyluracil, 
uracil-5-oxyacetic acid methylester, uracil-5-oxyacetic acid (v), 5-methyl-2-thiourafcil, 

3- (3-amino-3-N-2-carboxypropyl) uracil, (acp3)w, and 2,6-diaminopurine. Alternatively, the 
1 5 antisense nucleic acid can be produced biologically using an expression vector into which a 

nucleic acid has been subcloned in an antisense orientation (i.e., RNA transcribed from the 
inserted nucleic acid will be of an antisense orientation to a target nucleic acid of interest, 
described further in the following subsection). 

The antisense nucleic acid molecules of the invention are typically administered to a 

20 subject or generated in situ such that they hybridize with or bind to cellular mRNA and/or 
genomic DNA encoding an GPCRX protein to thereby inhibit expression of the protein (e.g., 
by inhibiting transcription and/or translation). The hybridization can be by conventional 
nucleotide complementarity to form a stable duplex, or, for example, in the case of an 
antisense nucleic acid molecule that binds to DNA duplexes, through specific interactions in 

25 the major groove of the double helix. An example of a route of administration of antisense 

nucleic acid molecules of the invention includes direct injection at a tissue site. Alternatively, 
antisense nucleic acid molecules can be modified to target selected cells and then administered 
systemically. For example, for systemic administration, antisense molecules can be modified 
such that they specifically bind to receptors or antigens expressed on a selected cell surface 

30 (e.g. , by linking the antisense nucleic acid molecules to peptides or antibodies that bind to cell 
surface receptors or antigens). The antisense nucleic acid molecules can also be delivered to 
cells using the vectors described herein. To achieve sufficient nucleic acid molecules, vector 
constructs in which the antisense nucleic acid molecule is placed under the control of a strong 
pol II or pol HI promoter are preferred. 
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In yet another embodiment, the antisense nucleic acid molecule of the invention is an 
ct-anomeric nucleic acid molecule. An a-anomeric nucleic acid molecule forms specific 
double-stranded hybrids with complementary RNA in which, contrary to the usual P-units, the 
strands run parallel to each other. See, e.g., Gaultier, et al 9 1987. Nucl Acids Res. 15: 
5 6625-6641 . The antisense nucleic acid molecule can also comprise a 

2 ! -o-methylrib6nucleotide (see, e.g., Inoue, et al. 1987. Nucl Acids Res. 15: 6131-6148) or a 
chimeric RNA-DNA analogue (see, e.g., Inoue, et al 9 1987. FEES Lett 215: 327-330. 

Ribozymes and PNA Moieties 
1 0 Nucleic acid modifications include, by way of non-limiting example, modified bases, 

and nucleic acids whose sugar phosphate backbones are modified or derivatized. These 

modifications are carried out at least in part to enhance the chemical stability of the modified 

nucleic acid, such that they may be used, for example, as antisense binding nucleic acids in 

therapeutic applications in a subject. 

1 5 In one embodiment, an antisense nucleic acid of the invention is a ribozyme. 

Ribozymes are catalytic RNA molecules with ribonuclease activity that are capable of 
cleaving a single-stranded nucleic acid, such as an mRNA, to which they have a 
complementary region. Thus, ribozymes {e.g., hammerhead ribozymes as described in 
Haselhoff and Gerlach 1988. Nature 334: 585-591) can be used to catalytically cleave GPCRX 

20 mRNA transcripts to thereby inhibit translation of GPCRX mRNA. A ribozyme having 

specificity for an GPCRX-encoding nucleic acid can be designed based upon the nucleotide 
sequence of an GPCRX cDNA disclosed herein (/.&, SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 
19, 21, 23, 25, 27, 29, 31 and 33). For example, a derivative of a Tetrahymena L-19 IVS RNA 
can be constructed in which the nucleotide sequence of the active site is complementary to the 

25 nucleotide sequence to be cleaved in an GPCRX-encoding mRNA. See, e.g., U.S. Patent 
4,987,071 to Cech, et al and U.S. Patent 5,1 16,742 to Cech, et al. GPCRX mRNA can also 
be used to select a catalytic RNA having a specific ribonuclease activity from a pool of RNA 
molecules. See, e.g., Bartel et al, (1993) Science 261:1411-1418. 

Alternatively, GPCRX gene expression can be inhibited by targeting nucleotide 

30 sequences complementary to the regulatory region of the GPCRX nucleic acid (e.g., the 

GPCRX promoter and/or enhancers) to form triple helical structures that prevent transcription 
of the GPCRX gene in target cells. See, e.g., Helene, 1991. Anticancer Drug Des. 6: 569-84; 
Helene, et al. 1992. Ann. N.Y. Acad. Sci. 660: 27-36; Maher, 1992. Bioassays 14: 807-15. 

In various embodiments, the GPCRX nucleic acids-can be modified at the base moiety, 

35 sugar moiety or phosphate backbone to improve, e.g., the stability, hybridization, or solubility 
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of the molecule. For example, the deoxyribose phosphate backbone of the nucleic acids can 
be modified to generate peptide nucleic acids. See, e.g., Hyrup, et al, 1996. BioorgMed 
Chem 4: 5-23. As used herein, the terms "peptide nucleic acids" or "PNAs" refer to nucleic 
acid mimics (e.g., DNA mimics) in which the deoxyribose phosphate backbone is replaced by ' 
5 a pseudopeptide backbone and only the four natural nucleobases are retained. The neutral 

backbone of PNAs has been shown to allow for specific hybridization to DNA and RNA under 
conditions of low ionic strength. The synthesis of PNA oligomers can be performed using 
standard solid phase peptide synthesis protocols as described in Hyrup, et al, 1996. supra; 
Perry-CKeefe, et al, 1996. Proc. Natl Acad. Set USA 93: 14670-14675. 

1 0 PNAs of GPCRX can be used in therapeutic and diagnostic applications. For example, 

PNAs can be used as antisense or antigene agents for sequence-specific modulation of gene 
expression by, e.g. , inducing transcription or translation arrest or inhibiting replication. PNAs 
of GPCRX can also be used, for example, in the analysis of single base pair mutations in a 
gene (e.g., PNA directed PCR clamping; as artificial restriction enzymes when used in 

15 combination with other enzymes, e.g., Si nucleases (see, Hyrup, et ah, I996supra); or as 
probes or primers for DNA sequence and hybridization (see, Hyrup, et al., 1996, supra; 
Perry-O'Keefe, et ai, 1996. supra). 

In another embodiment, PNAs of GPCRX can be modified, e.g. , to enhance then- 
stability or cellular uptake, by attaching lipophilic or other helper groups to PNA, by the 

20 formation of PNA-DNA chimeras, or by the use of liposomes or other techniques of drug 
delivery known in the art. For example, PNA-DNA chimeras of GPCRX can be generated 
that may combine the advantageous properties of PNA and DNA. Such chimeras allow DNA 
recognition enzymes (e.g., RNase H and DNA polymerases) to interact with the DNA portion 
while the PNA portion would provide high binding affinity and specificity. PNA-DNA 

25 chimeras can be linked using linkers of appropriate lengths selected in terms of base stacking, 
number of bonds between the nucleobases, and orientation (see, Hyrup, et al, 1996. supra). 
The synthesis of PNA-DNA chimeras can be performed as described in Hyrup, et al, 1996. 
supra and Finn, et al, 1996. Nucl Acids Res 24: 3357-3363. For example, a DNA chain can 
be synthesized on a solid support using standard phosphoramidite coupling chemistry, and 

30 modified nucleoside analogs, e.g., S'^-methoxytritylJammo-S'-deoxy-thymidine 

phosphoramidite, can be used between the PNA and the 5' end of DNA. See, e.g., Mag, et al, 
1 989. Nucl Acid Res 17: 5973-5988. PNA monomers are then coupled in a stepwise manner 
to produce a chimeric molecule with a 5' PNA segment and a 3 1 DNA segment. See, e.g. t 
Finn, et al, 1996. supra. Alternatively, chimeric molecules can be synthesized with a 5' DNA 
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segment and a 3' PNA segment. See, e.g., Petersen, et al, 1975. Bioorg. Med, Chetn. Lett. 5: 
1119-11124. 

In other embodiments, the oligonucleotide may include other appended groups such as 
peptides (eg., for targeting host cell receptors in vivo), or agents facilitating transport across 
5 the cell membrane (see, e.g., Letsinger, et al, 1989. Proc. Natl Acad. Sci. U.S.A. 86: 

6553-6556; Lemaitre, et ah, 1987. Proc. Natl Acad. Sci. 84: 648-652; PCT Publication No. 
*WOiMM9M'0)^ 89/10134). In 'V-™******* 

addition, oligonucleotides can be modified with hybridization triggered cleavage agents (see, 
e.g., Krol, etal, 1988. BioTechniques 6:958-976) or intercalating agents (see, e.g., Zon, 1988. 
10 Pharm. Res. 5: 539-549). To this end, the oligonucleotide may be conjugated to another 
molecule, e.g., a peptide, a hybridization triggered cross-linking agent, a transport agent, a 
hybridization-triggered cleavage agent, and the like. 

GPCRX Polypeptides 

A polypeptide according to the invention includes a polypeptide including the amino 

1 5 acid sequence of GPCRX polypeptides whose sequences are provided in SEQ ID NOS : 2, 4, 6, 
8, 10, 12, 14, 16, 1 8, 20, 22, 24, 26, 28, 30, 32 and 34. The invention also includes a mutant or 
variant protein any of whose residues may be changed from the corresponding residues shown 
in SEQ ID NOS: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32 and 34 while still 
encoding a protein that maintains its GPCRX activities and physiological functions, or a 

20 functional fragment thereof. 

In general, an GPCRX variant that preserves GPCRX-like function includes any 
variant in which residues at a particular position in the sequence have been substituted by 
other amino acids, and further include the possibility of inserting an additional residue or 
residues between two residues of the parent protein as well as the possibility of deleting one or 

25 more residues from the parent sequence. Any amino acid substitution, insertion, or deletion is 
encompassed by the invention. In favorable circumstances, the substitution is a conservative 
substitution as defined above. 

One aspect of the invention pertains to isolated GPCRX proteins, and biologically- 
active portions thereof, or derivatives, fragments, analogs or homologs thereof. Also provided 

30 are polypeptide fragments suitable for use as immunogens to raise anti-GPCRX antibodies. In 
one embodiment, native GPCRX proteins can be isolated from cells or tissue sources by an 
appropriate purification scheme using standard protein purification techniques. In another 
embodiment, GPCRX proteins are produced by recombinant DNA techniques. Alternative to 
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recombinant expression, an GPCRX protein or polypeptide can be synthesized chemically 
using standard peptide synthesis techniques. 

An "isolated" or "purified" polypeptide or protein or biologically-active portion thereof 
is substantially free of cellular material or other contaminating proteins from the cell or tissue 
source from which the GPCRX protein is derived, or substantially free from chemical 
precursors or other chemicals when chemically synthesized. The language "substantially free 
of cellular material" includes preparations of GPCRX proteins in which the protein is 
separated from cellular components of the cells from which it is isolated or recombinantly- 
produced. In one embodiment, the language "substantially free of cellular material" includes 
preparations of GPCRX proteins having less than about 30% (by dry weight) of non-GPCRX 
proteins (also referred to herein as a "contaminating protein"), more preferably less than about 
20% of non-GPCRX proteins, still more preferably less than about 10% of non-GPCRX 
proteins, and most preferably less than about 5% of non-GPCRX proteins. When the GPCRX 
protein or biologically-active portion thereof is recombinantly-produced, it is also preferably 
substantially free of culture medium, i.e., culture medium represents less than about 20%, 
more preferably less than about 10%, and most preferably less than about 5% of the volume of 
the GPCRX protein preparation. 

The language "substantially free of chemical precursors or other chemicals" includes 
preparations of GPCRX proteins in which the protein is separated from chemical precursors or 
other chemicals that are involved in the synthesis of the protein. In one embodiment, the 
language "substantially free of chemical precursors or other chemicals" includes preparations 
of GPCRX proteins having less than about 30% (by dry weight) of chemical precursors or 
non-GPCRX chemicals, more preferably less than about 20% chemical precursors or 
non-GPCRX chemicals, still more preferably less than about 10% chemical precursors or 
non-GPCRX chemicals, and most preferably less than about 5% chemical precursors or 
non-GPCRX chemicals. 

Biologically-active portions of GPCRX proteins include peptides comprising amino 
acid sequences sufficiently homologous to or derived from the amino acid sequences of the 
GPCRX proteins (e.g., the amino acid sequence shown in SEQ ID NOS: 2, 4, 6, 8, 10, 12, 14, 
16, 18, 20, 22, 24, 26, 28, 30, 32 and 34) that include fewer amino acids than the full-length 
GPCRX proteins, and exhibit at least one activity of an GPCRX protein. Typically, 
biologically-active portions comprise a domain or motif with at least one activity of the 
GPCRX protein. A biologically-active portion of an GPCRX protein can be a polypeptide 
which is, for example, 10, 25, 50, 100 or more amino acid residues in length. 
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Moreover, other biologically-active portions, in which other regions of the protein are 
deleted, can be prepared by recombinant techniques and evaluated for one or more of the 
functional activities of a native GPCRX protein. 

In an embodiment, the GPCRX protein has an amino acid sequence shown in SEQ ID 
NOS: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32 and 34. In other embodiments, 
the GPCRX protein is substantially homologous to SEQ ID NOS: 2, 4, 6, 8, 10, 12, 14, 16, 18, 
20, 22, 24, 26, 28, 30, 32 and 34, and retains the functional activity of the protein of SEQ ID 
NOS: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32 and 34, yet differs in amino acid 
sequence due to natural allelic variation or mutagenesis, as described in detail, below. 
Accordingly, in another embodiment, the GPCRX protein is a protein that comprises an amino 
acid sequence at least about 45% homologous to the amino acid sequence SEQ ID NOS: 2, 4, 
6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32 and 34, and retains the functional activity of 
the GPCRX proteins of SEQ ID NOS: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32 
and 34. 

Determining Homology Between Two or More Sequences 

To determine the percent homology of two amino acid sequences or of two nucleic 
acids, the sequences are aligned for optimal comparison purposes (e.g., gaps can be introduced 
in the sequence of a first amino acid or nucleic acid sequence for optimal alignment with a 
second amino or nucleic acid sequence). The amino acid residues or nucleotides at 
corresponding amino acid positions or nucleotide positions are then compared. When a 
position in the first sequence is occupied by the same amino acid residue or nucleotide as the 
corresponding position in the second sequence, then the molecules are homologous at that 
position (i.e., as used herein amino acid or nucleic acid "homology" is equivalent to amino 
acid or nucleic acid "identity"). 

The nucleic acid sequence homology may be determined as the degree of identity 
between two sequences. The homology may be determined using computer programs known 
in the art, such as GAP software provided in the GCG program package. See, Needleman and 
Wunsch, 1970. J Mo! Biol 48: 443-453. Using GCG GAP software with the following settings 
for nucleic acid sequence comparison: GAP creation penalty of 5.0 and GAP extension 
penalty of 0.3, the coding region of the analogous nucleic acid sequences referred to above 
exhibits a degree of identity preferably of at least 70%, 75%, 80%, 85%, 90%, 95%, 98%, or 
99%, with the CDS (encoding) part of the DNA sequence shown in SEQ ID NOS:l, 3, 5, 7, 9, 
11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31 and 33. 
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The term "sequence identity" refers to the degree to which two polynucleotide or 
polypeptide sequences are identical on a residue-by-residue basis over a particular region of 
comparison. The term "percentage of sequence identity" is calculated by comparing two 
optimally aligned sequences over that region of comparison, determining the number of 
5 positions at which the identical nucleic acid base (e.g., A, T, C, G, U, or I, in the case of 

nucleic acids) occurs in both sequences to yield the number of matched positions, dividing the 
. number of matched positions by the total number of positions in the region of comparison (i.e., 
the window size), and multiplying the result by 100 to yield the percentage of sequence 
identity. The term "substantial identity* as used herein denotes a characteristic of a 
10 polynucleotide sequence, wherein the polynucleotide comprises a sequence that has at least 80 
percent sequence identity, preferably at least 85 percent identity and often 90 to 95 percent 
sequence identity, more usually at least 99 percent sequence identity as compared to a 
reference sequence over a comparison region. 

15 Chimeric and Fusion Proteins 

The invention also provides GPCRX chimeric or fusion proteins. As used herein, an 
GPCRX "chimeric protein" or "fusion protein" comprises an GPCRX polypeptide operatively- 
linked to a non-GPCRX polypeptide. An "GPCRX polypeptide" refers to a polypeptide 
having an amino acid sequence corresponding to an GPCRX protein (SEQ ID NOS: 2, 4, 6, 8, 

20 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32 and 34), whereas a "non-GPCRX polypeptide" 
refers to a polypeptide having an amino acid sequence corresponding to a protein that is not 
substantially homologous to the GPCRX protein, e.g., a protein that is different from the 
GPCRX protein and that is derived from the same or a different organism. Within an GPCRX 
fusion protein the GPCRX polypeptide can correspond to all or a portion of an GPCRX 

25 protein. In one embodiment, an GPCRX fusion protein comprises at least one biologically- 
active portion of an GPCRX protein. In another embodiment, an GPCRX fusion protein 
comprises at least two biologically-active portions of an GPCRX protein. In yet another 
embodiment, an GPCRX fusion protein comprises at least three biologically-active portions of 
an GPCRX protein. Within the fusion protein, the term "operatively-linked" is intended to 

30 indicate that the GPCRX polypeptide and the non-GPCRX polypeptide are fused in-frame 

with one another. The non-GPCRX polypeptide can be fused to the N-tenninus or C-terminus 
of the GPCRX polypeptide. 

Li one embodiment, the fusion protein is a GST-GPCRX fusion protein in which the 
GPCRX sequences are fused to the C-terminus of the GST (glutathione S-transferase) 
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sequences. Such fusion proteins can facilitate the purification of recombinant GPCRX 
polypeptides. 

In another embodiment, the fusion protein is an GPCRX protein containing a heterologous 
signal sequence at its N-terminus. In certain host cells (e.g., mammalian host cells), 
5 expression and/or secretion of GPCRX can be increased through use of a heterologous signal 
sequence. 

In yet another embodiment, the fusion protein is an GPCRX-immunoglobulin fusion 
protein in which the GPCRX sequences are fused to sequences derived from a member of the 
immunoglobulin protein family. The GPCRX-immunoglobulin fusion proteins of the 

10 invention can be incorporated into pharmaceutical compositions and administered to a subject 
to inhibit an interaction between an GPCRX ligand and an GPCRX protein on the surface of a 
cell, to thereby suppress GPCRX-mediated signal transduction in vivo. The GPCRX- 
immunoglobulin fusion proteins can be used to affect the bioavailability of an GPCRX 
cognate ligand. Inhibition of the GPCRX ligand/GPCRX interaction may be useful 

1 5 therapeutically for both the treatment of proliferative and differentiative disorders, as well as 
modulating (e.g. promoting or inhibiting) cell survival. Moreover, the 
GPCRX-immunoglobulin fusion proteins of the invention can be used as immunogens to 
produce anti-GPCRX antibodies in a subject, to purify GPCRX ligands, and in screening 
assays to identify molecules that inhibit the interaction of GPCRX with an GPCRX ligand. 

20 An GPCRX chimeric or fusion protein of the invention can be produced by standard 

recombinant DNA techniques. For example, DNA fragments coding for the different 
polypeptide sequences are ligated together in-frame in accordance with conventional 
techniques, e.g., by employing blunt-ended or stagger-ended termini for ligation, restriction 
enzyme digestion to provide for appropriate termini, filling-in of cohesive ends as appropriate, 

25 alkaline phosphatase treatment to avoid undesirable joining, and enzymatic ligation. In 

another embodiment, the fusion gene can be synthesized by conventional techniques including 
automated DNA synthesizers. Alternatively, PCR amplification of gene fragments can be 
carried out using anchor primers that give rise to complementary overhangs between two 
consecutive gene fragments that can subsequently be annealed and reamplified to generate a 

30 chimeric gene sequence (see, e.g., Ausubel, et ah (eds.) CURRENT PROTOCOLS IN MOLECULAR 
Biology, John Wiley & Sons, 1992). Moreover, many expression vectors are commercially 
available that already encode a fusion moiety (e.g., a GST polypeptide). An 
GPCRX-encoding nucleic acid can be cloned into such an expression vector such that the 
fusion moiety is linked in-frame to the GPCRX protein. 
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GPCRX Agonists and Antagonists 

The invention also pertains to variants of the GPCRX proteins that function as either 
GPCRX agonists (i.e., mimetics) or as GPCRX antagonists. Variants of the GPCRX protein 
5 can be generated by mutagenesis (e.g. , discrete point mutation or truncation of the GPCRX 
protein). An agonist of the GPCRX protein can retain substantially the same, or a subset of, 

of the GPCRX protein can inhibit one or more of the activities of the naturally occurring form 
of the GPCRX protein by, for example, competitively binding to a downstream or upstream 

1 0 member of a cellular signaling cascade which includes the GPCRX protein. Thus, specific 
biological effects can be elicited by treatment with a variant of limited function. In one 
embodiment, treatment of a subject with a variant having a subset of the biological activities 
of the naturally occurring form of the protein has fewer side effects in a subject relative to 
treatment with the naturally occurring form of the GPCRX proteins. 

1 5 Variants of the GPCRX proteins that function as either GPCRX agonists (i.e., 

mimetics) or as GPCRX antagonists can be identified by screening combinatorial libraries of 
mutants (e.g., truncation mutants) of the GPCRX proteins for GPCRX protein agonist or 
antagonist activity. In one embodiment, a variegated library of GPCRX variants is generated 
by combinatorial mutagenesis at the nucleic acid level and is encoded by a variegated gene 

20 library. A variegated library of GPCRX variants can be produced by, for example, 

enzymatically ligating a mixture of synthetic oligonucleotides into gene sequences such that a 
degenerate set of potential GPCRX sequences is expressible as individual polypeptides, or 
alternatively, as a set of larger fusion proteins (e.g. 9 for phage display) containing the set of 
GPCRX sequences therein. There are a variety of methods which can be used to produce 

25 libraries of potential GPCRX variants from a degenerate oligonucleotide sequence. Chemical 
synthesis of a degenerate gene sequence can be performed in an automatic DNA synthesizer, 
and the synthetic gene then ligated into an appropriate expression vector. Use of a degenerate 
set of genes allows for the provision, in one mixture, of all of the sequences encoding the 
desired set of potential GPCRX sequences. Methods for synthesizing degenerate 

30 oligonucleotides are well-known within the art. See, e.g. t Narang, 1983. Tetrahedron 39: 3; 
Itakura, et al. 9 1 984. Annu. Rev. Biochem. 53: 323; Itakura, et al % 1984. Science 198: 1056; 
Dee, et a/., 1983. Nucl. Acids Res. 11: 477. 
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Polypeptide Libraries 

In addition, libraries of fragments of the GPCRX protein coding sequences can be used 
to generate a variegated population of GPCRX fragments for screening and subsequent 
selection of variants of an GPCRX protein. In one embodiment, a library of coding sequence 
fragments can be generated by treating a double stranded PCR fragment of an GPCRX coding 
sequence with a nuclease under conditions wherein nicking occurs only about once per 
molecule, denaturing the double stranded DNA, renaturing the DNA to form double-stranded 
DNA that can include sense/antisense pairs from different nicked products, removing single 
stranded portions from reformed duplexes by treatment with Si nuclease, and ligating the 
resulting fragment library into an expression vector. By this method, expression libraries can 
be derived which encodes N-terminal and internal fragments of various sizes of the GPCRX 
proteins. 

Various techniques are known in the art for screening gene products of combinatorial 
libraries made by point mutations or truncation, and for screening cDNA libraries for gene 
products having a selected property. Such techniques are adaptable for rapid screening of the 
gene libraries generated by the combinatorial mutagenesis of GPCRX proteins. The most 
widely used techniques, which are amenable to high throughput analysis, for screening large 
gene libraries typically include cloning the gene library into replicable expression vectors, 
transforming appropriate cells with the resulting library of vectors, and expressing the 
combinatorial genes under conditions in which detection of a desired activity facilitates 
isolation of the vector encoding the gene whose product was detected. Recursive ensemble 
mutagenesis (REM), a new technique that enhances the frequency of functional mutants in the 
libraries, can be used in combination with the screening assays to identify GPCRX variants. 
See, e.g., Arkin and Yourvan, 1992. Proc. Natl Acad. Set USA 89: 781 1-7815; Delgrave, et 
al % 1993. Protein Engineering 6:327-331. 

Anti-GPCRX Antibodies 

Also included in the invention are antibodies to GPCRX proteins, or fragments of 
GPCRX proteins. The term "antibody" as used herein refers to immunoglobulin molecules 
and immunologically active portions of immunoglobulin (Ig) molecules, i.e., molecules that 
contain an antigen binding site that specifically binds (immunoreacts with) an antigen. Such 
antibodies include, but are not limited to, polyclonal, monoclonal, chimeric, single chain, Fab, 
Fab- and F^ fragments, and an F a b expression library. In general, an antibody molecule 
obtained from humans relates to any of the classes IgG, IgM, IgA, IgE and IgD, which differ 
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from one another by the nature of the heavy chain present in the molecule. Certain classes 
have subclasses as well, such as Igd, IgG 2 , and others. Furthermore, in humans, the light 
chain may be a kappa chain or a lambda chain. Reference herein to antibodies includes a 
reference to all such classes, subclasses and types of human antibody species. 
5 An isolated GPCRX-related protein of the invention may be intended to serve as an 

antigen,-or a portion or fragment thereof, and additionally can be used as an immunogen to 
generate antibodies that immunospecifically bind the antigen, using standard techniques for 
polyclonal and monoclonal antibody preparation. The full-length protein can be used or, 
alternatively, the invention provides antigenic peptide fragments of the antigen for use as 

1 0 immunogens. An antigenic peptide fragment comprises at least 6 amino acid residues of the 
amino acid sequence of the full length protein and encompasses an epitope thereof such that an 
antibody raised against the peptide forms a specific immune complex with the full length 
protein or with any fragment that contains the epitope. Preferably, the antigenic peptide 
comprises at least 10 amino acid residues, or at least 15 amino acid residues, or at least 20 

15 amino acid residues, or at least 30 amino acid residues. Preferred epitopes encompassed by 
the antigenic peptide are regions of the protein that are located on its surface; commonly these 
are hydrophilic regions. 

In certain embodiments of the invention, at least one epitope encompassed by the 
antigenic peptide is a region of GPCRX-related protein that is located on the surface of the 

20 protein, e.g. t a hydrophilic region. A hydrophobicity analysis of the human GPCRX-related 
protein sequence will indicate which regions of a GPCRX-related protein are particularly 
hydrophilic and, therefore, are likely to encode surface residues useful for targeting antibody 
production. As a means for targeting antibody production, hydropathy plots showing regions 
of hydrophilicity and hydrophobicity may be generated by any method well known in the art, 

25 including, for example, the Kyte Doolittle or the Hopp Woods methods, either with or without 
Fourier transformation. See, e.g., Hopp and Woods, 1981, Proc. Nat. Acad. Sci. USA 78: 
3824-3828; Kyte and Doolittle 1982, J. Mol Biol 157: 105-142, each of which is incorporated 
herein by reference in its entirety. Antibodies that are specific for one or more domains within 
an antigenic protein, or derivatives, fragments, analogs or homologs thereof, are also provided 

30 herein. 

A protein of the invention, or a derivative, fragment, analog, homolog or ortholog 
thereof, may be utilized as an immunogen in the generation of antibodies that 
immunospecifically bind these protein components. 
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Various procedures known within the art may be used for the production of polyclonal 
or monoclonal antibodies directed against a protein of the invention, or against derivatives, 
fragments, analogs homologs or orthologs thereof (see, for example, Antibodies: A Laboratory 
Manual, Harlow and Lane, 1988, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, 
5 NY, incorporated herein by reference). Some of these antibodies are discussed below. 

Polyclonal Antibodies 

For the production of polyclonal antibodies, various suitable host animals (e.g., rabbit, 
goat, mouse or other mammal) may be immunized by one or more injections with the native 

10 protein, a synthetic variant thereof, or a derivative of the foregoing. An appropriate 

immunogenic preparation can contain, for example, the naturally occurring immunogenic 
protein, a chemically synthesized polypeptide representing the immunogenic protein, or a 
recombinantly expressed immunogenic protein. Furthermore, the protein may be conjugated 
to a second protein known to be immunogenic in the mammal being immunized. Examples of 

1 5 such immunogenic proteins include but are not limited to keyhole limpet hemocyanin, serum 
albumin, bovine thyroglobulin, and soybean trypsin inhibitor. The preparation can further 
include an adjuvant. Various adjuvants used to increase the immunological response include, 
but are not limited to, Freund's (complete and incomplete), mineral gels (e.g., aluminum 
hydroxide), surface active substances (e.g., lysolecithin, pluronic polyols, polyanions, 

20 peptides, oil emulsions, dinitrophenol, etc.), adjuvants usable in humans such as Bacille 

s 

Calmette-Guerin and Corynebacterium parvum, or similar immunostimulatory agents. 
Additional examples of adjuvants which can be employed include MPL-TDM adjuvant 
(monophosphoryl Lipid A, synthetic trehalose dicorynomycolate). 

The polyclonal antibody molecules directed against the immunogenic protein can be 

25 isolated from the mammal (e.g., from the blood) and further purified by well known 

techniques, such as affinity chromatography using protein A or protein G, which provide 
primarily the IgG fraction of immune serum. Subsequently, or alternatively, the specific 
antigen which is the target of the immunoglobulin sought, or an epitope thereof, may be 
immobilized on a column to purify the immune specific antibody by immunoaffinity 

30 chromatography. Purification of immunoglobulins is discussed, for example, by D. Wilkinson 
(The Scientist, published by The Scientist, Inc., Philadelphia PA, Vol. 14, No. 8 (April 17, 
2000), pp. 25-28). 
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Monoclonal Antibodies 

The term "monoclonal antibody" (MAb) or "monoclonal antibody composition", as 
used herein, refers to a population of antibody molecules that contain only one molecular 
5 species of antibody molecule consisting of a unique light chain gene product and a unique 
heavy chain gene product. In particular, the complementarity determining regions (CDRs) of 
the monoclonal antibody are identical in all the molecules of the population. MAbs thus 
contain an antigen binding site capable of immunoreacting with a particular epitope of the 
antigen characterized by a unique binding affinity for it. 

10 Monoclonal antibodies can be prepared using hybridoma methods, such as those 

described by Kohler and Milstein, Nature, 256:495 (1975). In a hybridoma method, a mouse, 
hamster, or other appropriate host animal, is typically immunized with an immunizing agent to 
elicit lymphocytes that produce or are capable of producing antibodies that will specifically 
bind to the immunizing agent. Alternatively, the lymphocytes can be immunized in vitro. 

1 5 The immunizing agent will typically include the protein antigen, a fragment thereof or 

a fusion protein thereof. Generally, either peripheral blood lymphocytes are used if cells of 
human origin are desired, or spleen cells or lymph node cells are used if non-human 
mammalian sources are desired. The lymphocytes are then fused with an immortalized cell 
line using a suitable fusing agent, such as polyethylene glycol, to form a hybridoma cell 

20 (Goding, Monoclonal Antibodies: Principles and Practice, Academic Press, (1986) pp. 
59-103). Immortalized cell lines are usually transformed mammalian cells, particularly 
myeloma cells of rodent, bovine and human origin. Usually, rat or mouse myeloma cell lines 
are employed. The hybridoma cells can be cultured in a suitable culture medium that 
preferably contains one or more substances that inhibit the growth or survival of the unfused, 

25 immortalized cells. For example, if the parental cells lack the enzyme hypoxanthine guanine . 
phosphoribosyl transferase (HGPRT or HPRT), the culture medium for the hybridomas 
typically will include hypoxanthine, aminopterin, and thymidine ("HAT medium"), which 
substances prevent the growth of HGPRT-deficient cells. 

Preferred immortalized cell lines are those that fuse efficiently, support stable high level 
30 expression of antibody by the selected antibody-producing cells, and are sensitive to a medium 
such as HAT medium. More preferred immortalized cell lines are murine myeloma lines, 
which can be obtained, for instance, from the Salk Institute Cell Distribution Center, San 
Diego, California and the American Type Culture Collection, Manassas, Virginia. Human 
myeloma and mouse-human heteromyeloma cell lines also have been described for the 
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production of human monoclonal antibodies (Kozbor,y. Immunol., 133:3001 (1984); Brodeur 
et al., Monoclonal Antibody Production Techniques and Applications, Marcel 
Dekker, Inc., New York, (1987) pp. 51-63). 

The culture medium in which the hybridoma cells are cultured can then be assayed for 
the presence of monoclonal antibodies directed against the antigen. Preferably, the binding 
specificity of monoclonal antibodies produced by the hybridoma cells is determined by 
immunoprecipitation or by an in vitro binding assay, such as radioimmunoassay (RIA) or 
enzyme-linked immunoabsorbent assay (ELISA). Such techniques and assays are known in 
the art. The binding affinity of the monoclonal antibody can, for example, be determined by 
the Scatchard analysis of Munson and Pollard, Anal Biochem., 107:220 (1980). Preferably, 
antibodies having a high degree of specificity and a high binding affinity for the target antigen 
are isolated. 

After the desired hybridoma cells are identified, the clones can be subcloned by 
limiting dilution procedures and grown by standard methods. Suitable culture media for this 
purpose include, for example, Dulbecco's Modified Eagle's Medium and RPMI-1640 medium. 
Alternatively, the hybridoma cells can be grown in vivo as ascites in a mammal. 

The monoclonal antibodies secreted by the subclones can be isolated or purified from 
the culture medium or ascites fluid by conventional immunoglobulin purification procedures 
such as, for example, protein A-Sepharose, hydroxylapatite chromatography, gel 
electrophoresis, dialysis, or affinity chromatography. 

The monoclonal antibodies can also be made by recombinant DNA methods, such as 
those described in U.S. Patent No. 4,816,567. DNA encoding the monoclonal antibodies of 
the invention can be readily isolated and sequenced using conventional procedures (e.g., by 
using oligonucleotide probes that are capable of binding specifically to genes encoding the 
heavy and light chains of murine antibodies). The hybridoma cells of the invention serve as a 
preferred source of such DNA. Once isolated, the DNA can be placed into expression vectors, 
which are then transfected into host cells such as simian COS cells, Chinese hamster ovary 
(CHO) cells, or myeloma cells that do not otherwise produce immunoglobulin protein, to 
obtain the synthesis of monoclonal antibodies in the recombinant host cells. The DNA also 
can be modified, for example, by substituting the coding sequence for human heavy and light 
chain constant domains in place of the homologous murine sequences (U.S. Patent No. 
4,816,567; Morrison, Nature 368, 812-13 (1994)) or by covalently joining to the 
immunoglobulin coding sequence all or part of the coding sequence for a non-immunoglobulin 
polypeptide. Such a non-immunoglobulin polypeptide can be substituted for the constant 
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domains of an antibody of the invention, or can be substituted for the variable domains of one 
antigen-combining site of an antibody of the invention to create a chimeric bivalent antibody. 



Humanized Antibodies 
5 The antibodies directed against the protein antigens of the invention can further 

comprise humanized antibodies or human antibodies. These antibodies are suitable for 
administration to humans without engendering an immune response by the human against the 
administered immunoglobulin. Humanized forms of antibodies are chimeric immunoglobulins, 
immunoglobulin chains or fragments thereof (such as Fv, Fab, Fab 1 , F(ab') 2 or other antigen- 

1 0 binding subsequences of antibodies) that are principally comprised of the sequence of a human 
immunoglobulin, and contain minimal sequence derived from a non-human immunoglobulin. 
Humanization can be performed following the method of Winter and co-workers (Jones et al., 
Nature, 321:522-525 (1986); Riechmann et al, Nature, 332:323-327 (1988); Verhoeyen et al., 
Science, 239:1534-1536 (1988)), by substituting rodent CDRs or CDR sequences for the 

1 5 corresponding sequences of a human antibody. (See also U.S. Patent No. 5,225,539.) In some 
instances, Fv framework residues of the human immunoglobulin are replaced by 
corresponding non-human residues. Humanized antibodies can also comprise residues which 
are found neither in the recipient antibody nor in the imported CDR or framework sequences. 
In general, the humanized antibody will comprise substantially all of at least one, and typically 

20 two, variable domains, in which all or substantially all of the CDR regions correspond to those 
of a non-human immunoglobulin and all or substantially all of the framework regions are 
those of a human immunoglobulin consensus sequence. The humanized antibody optimally 
also will comprise at least a portion of an immunoglobulin constant region (Fc), typically that 
of a human immunoglobulin (Jones et al., 1986; Riechmann et al., 1988; and Presta, Cwrr. Op. 

25 Struct. Biol, 2:593-596 (1992)). 



Human Antibodies 

Fully human antibodies relate to antibody molecules in which essentially the entire 
sequences of both the light chain and the heavy chain, including the CDRs, arise from human 
30 genes. Such antibodies are termed At human antibodies", or "fully human antibodies" herein. 
Human monoclonal antibodies can be prepared by the trioma technique; the human B-cell 
hybridoma technique (see Kozbor, et al., 1983 Immunol Today 4: 72) and the EBV hybridoma 
technique to produce human monoclonal antibodies (see Cole, et al., 1985 In: MONOCLONAL 
Antibodies and Cancer Therapy, Alan R. Liss, Inc., pp. 77-96). Human monoclonal 
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antibodies may be utilized in the practice of the present invention and may be produced by 
using human hybridomas (see Cote, et al., 1983. Proc Natl Acad Sci USA 80: 2026-2030) or 
by transforming human B-cells with Epstein Barr Virus in vitro (see Cole, et al., 1985 In: 
Monoclonal Antibodies and Cancer Therapy, Alan R. Liss, Inc., pp. 77-96). 
In addition, human antibodies can also be produced using additional techniques, including 
phage display libraries (Hoogenboom and Winter, J. Mol Biol, 227:381 (1991); Marks et al, 
J. Mol Biol, 222:581 (1991)). Similarly, human antibodies can be made by introducing 
human immunoglobulin loci into transgenic animals, e.g., mice in which the endogenous 
immunoglobulin genes have been partially or completely inactivated. Upon challenge, human 
antibody production is observed, which closely resembles that seen in humans in all respects, 
including gene rearrangement, assembly, and antibody repertoire. This approach is described, 
for example, in U.S. Patent Nos. 5,545,807; 5,545,806; 5,569,825; 5,625,126; 5,633,425; 
5,661,016, and in Marks et al. {Bio/Technology 10, 779-783 (1992)); Lonberg et al. {Nature 
368 856-859 (1994)); Morrison {Nature 368, 812-13 (1994)); Fishwild et ^{Nature 
Biotechnology 14, 845-51 (1996)); Neuberger {Nature Biotechnology 14, 826 (1996)); and 
Lonberg and Huszar {Intern. Rev. Immunol 13 65-93 (1995)). 

Human antibodies may additionally be produced using transgenic nonhuman animals 
which are modified so as to produce fully human antibodies rather than the animal's 
endogenous antibodies in response to challenge by an antigen. (See PCT publication 
WO94/02602). The endogenous genes encoding the heavy and light immunoglobulin chains in 
the nonhuman host have been incapacitated, and active loci encoding human heavy and light 
chain immunoglobulins are inserted into the host's genome. The human genes are 
incorporated, for example, using yeast artificial chromosomes containing the requisite human 
DNA segments. An animal which provides all the desired modifications is then obtained as 
progeny by crossbreeding intermediate transgenic animals containing fewer than the full 
complement of the modifications. The preferred embodiment of such a nonhuman animal is a 
mouse, and is termed the Xenomouse™ as disclosed in PCT publications WO 96/33735 and 
WO 96/34096. This animal produces B cells which secrete fully human immunoglobulins. 
The antibodies can be obtained directly from the animal after immunization with an 
immunogen of interest, as, for example, a preparation of a polyclonal antibody, or alternatively 
from immortalized B cells derived from the animal, such as hybridomas producing 
monoclonal antibodies. Additionally, the genes encoding the immunoglobulins with human 
variable regions can be recovered and expressed to obtain the antibodies directly, or can be 
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fiirther modified to obtain analogs of antibodies such as, for example, single chain Fv 
molecules. 

An example of a method of producing a nonhuman host, exemplified as a mouse, 
lacking expression of an endogenous immunoglobulin heavy chain is disclosed in U.S. Patent 
5 No. 5,939,598. It can be obtained by a method including deleting the J segment genes from at 
( T least one endogenous heavy chain locus in an embryonic stem cell to prevent rearrangement of 

.v,..,,,^,,^^ w .oy^.^^,^^ r i irifi • lTl|««jj||l 

the locus and to prevent formation of a transcript of a rearranged immunoglobulin heavy chain 
locus, the deletion being effected by a targeting vector containing a gene encoding a selectable 
marker; and producing from the embryonic stem cell a transgenic mouse whose somatic and 

1 0 germ cells contain the gene encoding the selectable marker. 

A method for producing an antibody of interest, such as a human antibody, is disclosed 
in U.S. Patent No. 5,91 6,77 1 . It includes introducing an expression vector that contains a 
nucleotide sequence encoding a heavy chain into one mammalian host cell in culture, 
introducing an expression vector containing a nucleotide sequence encoding a light chain into 

15 another mammalian host cell, and fusing the two cells to form a hybrid cell. The hybrid cell 
expresses an antibody containing the heavy chain and the light chain. 

In a further improvement on this procedure, a method for identifying a clinically 
relevant epitope on an immunogen, and a correlative method for selecting an antibody that 
binds immunospecifically to the relevant epitope with high affinity, are disclosed in PCT 

20 publication WO 99/53049. 

Fab Fragments and Single Chain Antibodies 

According to the invention, techniques can be adapted for the production of 
single-chain antibodies specific to an antigenic protein of the invention (see e.g., U.S. Patent 

25 No. 4,946,778). In addition, methods can be adapted for the construction of Fab expression 
libraries (see e.g., Huse, et al., 1989 Science 246: 1275-1281) to allow rapid and effective 
identification of monoclonal F a b fragments with the desired specificity for a protein or 
derivatives, fragments, analogs or homologs thereof. Antibody fragments that contain the 
idiotypes to a protein antigen may be produced by techniques known in the art including, but 

30 not limited to: (i) an F( ab ')2 fragment produced by pepsin digestion of an antibody molecule; (ii) 
an Fab fragment generated by reducing the disulfide bridges of an F^ fragment; (iii) an F a b 
fragment generated by the treatment of the antibody molecule with papain and a reducing 
agent and (iv) F v fragments. . 
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Bispecific Antibodies 

Bispecific antibodies are monoclonal, preferably human or humanized, antibodies that 
have binding specificities for at least two different antigens. In the present case, one of the 
5 binding specificities is for an antigenic protein of the invention. The second binding target is 
any other antigen, and advantageously is a cell-surface protein or receptor or receptor subunit. 
Methods for making bispecific antibodies are known in the art. Traditionally, the recombinant 
production of bispecific antibodies is based on the co-expression of two immunoglobulin 
heavy-chain/light-chain pairs, where the two heavy chains have different specificities 

10 (Milstein and Cuello, Nature, 305:537-539 (1983)). Because of the random assortment of 
immunoglobulin heavy and light chains, these hybridomas (quadromas) produce a potential 
mixture of ten different antibody molecules, of which only one has the correct bispecific 
structure. The purification of the correct molecule is usually accomplished by affinity 
chromatography steps. Similar procedures aire disclosed in WO 93/08829, published 13 May 

15 1993, and in Traunecker et al y 1991 EMBOJ., 10:3655-3659. 

Antibody variable domains with the desired binding specificities (antibody-antigen 
combining sites) can be fused to immunoglobulin constant domain sequences. The fusion 
preferably is with an immunoglobulin heavy-chain constant domain, comprising at least part 
of the hinge, CH2, and CH3 regions. It is preferred to have the first heavy-chain constant 

20 region (CHI) containing the site necessary for light-chain binding present in at least one of the 
fusions. DNAs encoding the immunoglobulin heavy-chain fusions and, if desired, the 
immunoglobulin light chain, are inserted into separate expression vectors, and are co- 
transfected into a suitable host organism. For further details of generating bispecific 
antibodies see, for example, Suresh et al., Methods in Enzymology, 121:210 (1986). 

25 According to another approach described in WO 96/2701 1 , the interface between a pair 

of antibody molecules can be engineered to maximize the percentage of heterodimers which 
are recovered from recombinant cell culture. The preferred interface comprises at least a part 
of the CH3 region of an antibody constant domain. In this method, one or more small amino 
acid side chains from the interface of the first antibody molecule are replaced with larger side 

30 chains (e.g. tyrosine or tryptophan). Compensatory "cavities" of identical or similar size to the 
large side chain(s) are created on the interface of the second antibody molecule by replacing 
large amino acid side chains with smaller ones (e.g. alanine or threonine). This provides a 
mechanism for increasing the yield of the heterodimer over other unwanted end-products such 
as homodimers. 
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Bispecific antibodies can be prepared as full length antibodies or antibody fragments (e.g. 
F(ab , >2 bispecific antibodies). Techniques for generating bispecific antibodies from antibody 
fragments have been described in the literature. For example, bispecific antibodies can be 
prepared using chemical linkage. Brennan et al., Science 229:81 (1985) describe a procedure 
wherein intact antibodies are proteolytically cleaved to generate F(ab')2 fragments. These 
fragments are reduced in the presence of the dithiol complexing agent sodium arsenite to 
stabilize vicinal dithiols and prevent intermolecular disulfide formation. The Fab' fragments 
generated are then converted to thionitrobenzoate (TNB) derivatives. One of the Fab'-TNB 
derivatives is then reconverted to the Fab'-thiol by reduction with mercaptoethylamine and is 
mixed with an equimolar amount of the other Fab'-TNB derivative to form the bispecific 
antibody. The bispecific antibodies produced can be used as agents for the selective 
immobilization of enzymes. 

Additionally, Fab' fragments can be directly recovered from E. coli and chemically 
coupled to form bispecific antibodies. Shalaby et al., J. Exp. Med. 175:217-225 (1992) 
describe the production of a fully humanized bispecific antibody F(ab')2 molecule. Each Fab' 
fragment was separately secreted from E. coli and subjected to directed chemical coupling in 
vitro to form the bispecific antibody. The bispecific antibody thus formed was able to bind to 
cells overexpressing the ErbB2 receptor and normal human T cells, as well as trigger the lytic 
activity of human cytotoxic lymphocytes against human breast tumor targets. 

Various techniques for making and isolating bispecific antibody fragments directly 
from recombinant cell culture have also been described. For example, bispecific antibodies 
have been produced using leucine zippers. Kostelny et al., 1 Immunol 148(5):1547-1553 
(1992). The leucine zipper peptides from the Fos and Jun proteins were linked to the Fab' 
portions of two different antibodies by gene fusion. The antibody homodimers were reduced 
at the hinge region to form monomers and then re-oxidized to form the antibody heterodimers. 
This method can also be utilized for the production of antibody homodimers. The "diabody" 
technology described by Hollinger et al., Proc. Natl Acad. Set USA 90:6444-6448 (1993) has 
provided an alternative mechanism for making bispecific antibody fragments. The fragments 
comprise a heavy-chain variable domain (Vh) connected to a light-chain variable domain (Vl) 
by a linker which is too short to allow pairing between the two domains on the same chain. 
Accordingly, the V H and Vl domains of one fragment are forced to pair with the 
complementary V L and V H domains of another fragment, thereby forming two antigen-binding 
sites. Another strategy for making bispecific antibody fragments by the use of single-chain Fv 
(sFv) dimers has also been reported. See, Gruber et al., J. Immunol 152:5368 (1994). 
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Antibodies with more than two valencies are contemplated. For example, trispecific 
antibodies can be prepared. Tutt et al., J. Immunol 147:60 (1991). 

Exemplary bispecific antibodies can bind to two different epitopes, at least one of 

which originates in the protein antigen of the invention. Alternatively, an anti-antigenic arm 

5 of an immunoglobulin molecule can be combined with an arm which binds to a triggering 

molecule on a leukocyte such as a T-cell receptor molecule (e.g. CD2, CD3, CD28, or B7), or 

Fc receptors for IgG (FcyR), such as FcyRI (CD64), FcyRII (CD32) and FcyRHI (CD16) so as 

to focus cellular defense mechanisms to the cell expressing the particular antigen. Bispecific 

antibodies can also be used to direct cytotoxic agents to cells which express a particular 

1 0 antigen. These antibodies possess an antigen-binding arm and an arm which binds a cytotoxic 

agent or a radionuclide chelator, such as EOTUBE, DPTA, DOTA, or TETA. Another 

bispecific antibody of interest binds the protein antigen described herein and further binds 

tissue factor (TF). 
» 

1 S Heteroconj ugate Antibodies 

Heteroconjugate antibodies are also within the scope of the present invention. 
Heteroconjugate antibodies are composed of two covalently joined antibodies. Such 
antibodies have, for example, been proposed to target immune system cells to unwanted cells 
(U.S. Patent No. 4,676,980), and for treatment of HIV infection (WO 91/00360; WO 

20 92/200373; EP 03089). It is contemplated that the antibodies can be prepared in vitro using 
known methods in synthetic protein chemistry, including those involving crosslinking agents. 
For example, immunotoxins can be constructed using a disulfide exchange reaction or by 
forming a thioether bond. Examples of suitable reagents for this purpose include iminothiolate 
and methyl-4-mercaptobutyrimidate and those disclosed, for example, in U.S. Patent No. 

25 4,676,980. 
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Effector Function Engineering 

It can be desirable to modify the antibody of the invention with respect to effector 
function, so as to enhance, e.g., the effectiveness of the antibody in treating cancer. For 
example, cysteine residue(s) can be introduced into the Fc region, thereby allowing interchain ■ 
5 disulfide bond formation in this region. The homodimeric antibody thus generated can have 
improved internalization capability and/or increased complement-mediated cell killing and 
antibody-dependent cellular cytotoxicity (ADCC). See Caron et al., J. Exp Med., 176: 1 191- 
1195 (1992) and Shopes, J. Immunol., 148: 2918-2922 (1992). Homodimeric antibodies with 
enhanced anti-tumor activity can also be prepared using heterobifunctional cross-linkers as 
10 described in Wolff et al. Cancer Research, 53: 2560-2565 (1993). Alternatively, an antibody 
can be engineered that has dual Fc regions and can thereby have enhanced complement lysis 
and ADCC capabilities. See Stevenson et al., Anti-Cancer Drug Design, 3: 219-230 (1989). 

Immunoconjugates 

1 5 The invention also pertains to immunoconjugates comprising an antibody conjugated 

to a cytotoxic agent such as a chemotherapeutic agent, toxin (e.g., an enzymatically active 
toxin of bacterial, fungal, plant, or animal origin, or fragments thereof), or a radioactive 
isotope (i.e., a radioconjugate). 

Chemotherapeutic agents useful in the generation of such immunoconjugates have 

20 been described above. Enzymatically active toxins and fragments thereof that can be used 

include diphtheria A chain, nonbinding active fragments of diphtheria toxin, exotoxin A chain 
(from Pseudomonas aeruginosa), ricin A chain, abrin A chain, modeccin A chain, alpha-sarcin, 
Aleurites fordii proteins, dianthin proteins, Phytolaca americana proteins (PAPI, PAPII, and 
PAP-S), momordica charantia inhibitor, curcin, crotin, sapaonaria officinalis inhibitor, 

25 gelonin, mitogellin, restrictocin, phenomycin, enomycin, and the tricothecenes. A variety of 
radionuclides are available for the production of radioconjugated antibodies. Examples 
include 2,2 Bi, ,3, 1, 131 In, 90 Y, and l86 Re. 

Conjugates of the antibody and cytotoxic agent are made using a variety of 
Afunctional protein-coupling agents such as N-succinimidyl-3-(2-pyridyldithiol) propionate 

30 (SPDP), iminothiolane (IT), Afunctional derivatives of imidoesters (such as dimethyl 
adipimidate HCL), active esters (such as disuccinimidyl suberate), aldehydes (such as 
glutareldehyde), bis-azido compounds (such as bis (p-azidobenzoyl) hexanediamine), bis- 
diazonium derivatives (such as bis-(p-diazoniumbenzoyl)-ethylenediamine), diisocyanates 
(such as tolyene 2,6-diisocyanate), and bis-active fluorine compounds (such as 1,5-difluoro- 
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2,4-dinitrobenzene). For example, a ricin immunotoxin can be prepared as described in 
Vitetta et al., Science, 238: 1098 (1987). Carbon- 14-labeled l-isothiocyanatobenzyl-3- 
methyldiethylene triarainepentaacetic acid (MX-DTPA) is an exemplary chelating agent for 
conjugation of radionucleotide to the antibody. See W094/1 1026. 
5 . In another embodiment, the antibody can be conjugated to a "receptor" (such 

streptavidin) for utilization in tumor pretargeting wherein the antibody-receptor conjugate is 
administered to the patient, followed by removal of unbound conjugate from the circulation 
using a clearing agent and then administration of a "ligand" (e.g., avidin) that is in turn 
conjugated to a cytotoxic agent. 

10 In one embodiment, methods for the screening of antibodies that possess the desired 

specificity include, but are not limited to, enzyme-linked immunosorbent assay (ELISA) and 
other immunologically-mediated techniques known within the art. In a specific embodiment, 
selection of antibodies that are specific to a particular domain of an GPCRX protein is 
facilitated by generation of hybridomas that bind to the fragment of an GPCRX protein 

1 5 possessing such a domain. Thus, antibodies that are specific for a desired domain within an 
GPCRX protein, or derivatives, fragments, analogs or homologs thereof, are also provided 
herein. 

Anti-GPCRX antibodies may be used in methods known within the art relating to the 
localization and/or quantitation of an GPCRX protein (e.g., for use in measuring levels of the 
20 GPCRX protein within appropriate physiological samples, for use in diagnostic methods, for 
use in imaging the protein, and the like). In a given embodiment, antibodies for GPCRX 
proteins, or derivatives, fragments, analogs or homologs thereof, that contain the antibody 
derived binding domain, are utilized as pharmacologically-active compounds (hereinafter 
"Therapeutics"). 

25 An anti-GPCRX antibody (e.g., monoclonal antibody) can be used to isolate an 

GPCRX polypeptide by standard techniques, such as affinity chromatography or 
immunoprecipitation. An anti-GPCRX antibody can facilitate the purification of natural 
GPCRX polypeptide from cells and of recombinantly-produced GPCRX polypeptide 
expressed in host cells. Moreover, an anti-GPCRX antibody can be used to detect GPCRX 

30 protein (e.g., in a cellular lysate or cell supernatant) in order to evaluate the abundance and 
pattern of expression of the GPCRX protein. Anti-GPCRX antibodies can be used 
diagnostically to monitor protein levels in tissue as part of a clinical testing procedure, e.g., to, 
for example, determine the efficacy of a given treatment regimen. Detection can be facilitated 
by coupling (i.e., physically linking) the antibody to a detectable substance. Examples of 
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detectable substances include various enzymes, prosthetic groups, fluorescent materials, 

> 

luminescent materials, bioluminescent materials, and radioactive materials. Examples of 
suitable enzymes include horseradish peroxidase, alkaline phosphatase, P-galactosidase, or 
acetylcholinesterase; examples of suitable prosthetic group complexes include 
streptavidin/biotin and avidin/biotin; examples of suitable fluorescent materials include 
umbelliferone, fluorescein, fluorescein isothiocyanate, rhodamine, dichlorotriazinylamine 
fluorescein, dansyl chloride or phycoerythrin; an example of a luminescent material includes 
luminol; examples of bioluminescent materials include luciferase, luciferin, and aequorin, and 
examples of suitable radioactive material include 125 I, l3, I, 35 S or 3 H. 

GPCRX Recombinant Expression Vectors and Host Cells^ 

Another aspect of the invention pertains to vectors, preferably expression vectors, 
containing a nucleic acid encoding an GPCRX protein, or derivatives, fragments, analogs or 
homologs thereof As used herein, the term "vector" refers to a nucleic acid molecule capable 
of transporting another nucleic acid to which it has been linked. One type of vector is a 
"plasmid", which refers to a circular double stranded DNA loop into which additional DNA 
segments can be ligated. Another type of vector is a viral vector, wherein additional DNA 
segments can be ligated into the viral genome. Certain vectors are capable of autonomous 
replication in a host cell into which they are introduced bacterial vectors having a 
bacterial origin of replication and episomal mammalian vectors). Other vectors {e.g., 
non-episomal mammalian vectors) are integrated into the genome of a host cell upon 
introduction into the host cell, and thereby are replicated along with the host genome. 
Moreover, certain vectors are capable of directing the expression of genes to which they are 
operatively-linked. Such vectors are referred to herein as "expression vectors". In general, 
expression vectors of utility in recombinant DNA techniques are often in the form of plasmids. 
In the present specification, "plasmid" and "vector" can be used interchangeably as the 
plasmid is the most commonly used form of vector. However, the invention is intended to 
include such other forms of expression vectors, such as viral vectors (e.g., replication defective 
retroviruses, adenoviruses and adeno-associated viruses), which serve equivalent functions. 

The recombinant expression vectors of the invention comprise a nucleic acid of the 
invention in a form suitable for expression of the nucleic acid in a host cell, which means that 
the recombinant expression vectors include one or more regulatory sequences, selected on the 
basis of the host cells to be used for expression, that is operatively-linked to the nucleic acid 
sequence to be expressed. Within a recombinant expression vector, "operably-linked" is 
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intended to mean that the nucleotide sequence of interest is linked to the regulatory 
sequence(s) in a manner that allows for expression of the nucleotide sequence (e.g., in an in 
vitro transcription/translation system or in a host cell when the vector is introduced into the 
host cell). 

The term "regulatory sequence" is intended to includes promoters, enhancers and other 
expression control elements (eg., polyadenylation signals). Such regulatory sequences are 
described, for example, in Goeddel, GENE EXPRESSION TECHNOLOGY: METHODS IN 
ENZYMOLOGY 185, Academic Press, San Diego, Calif. (1990). Regulatory sequences include 
those that direct constitutive expression of a nucleotide sequence in many types of host cell 
and those that direct expression of the nucleotide sequence only in certain host cells (e.g., 
tissue-specific regulatory sequences). It will be appreciated by those skilled in the art that the 
design of the expression vector can depend on such factors as the choice of the host cell to be 
transformed, the level of expression of protein desired, etc. The expression vectors of the 
invention can be introduced into host cells to thereby produce proteins or peptides, including 
fusion proteins or peptides, encoded by nucleic acids as described herein (e.g., GPCRX 
proteins, mutant forms of GPCRX proteins, fusion proteins, etc.). 

The recombinant expression vectors of the invention can be designed for expression of 
GPCRX proteins in prokaryotic or eukaryotic cells. For example, GPCRX proteins can be 
expressed in bacterial cells such as Escherichia colU insect cells (using baculovirus expression 
vectors) yeast cells or mammalian cells. Suitable host cells are discussed further in Goeddel, 
Gene Expression Technology: Methods in Enzymology 185, Academic Press, San 
Diego, Calif. (1990). Alternatively, the recombinant expression vector can be transcribed and 
translated in vitro, for example using T7 promoter regulatory sequences and T7 polymerase. 

Expression of proteins in prokaryotes is most often carried out in Escherichia coli with 
vectors containing constitutive or inducible promoters directing the expression of either fusion 
or non-fusion proteins. Fusion vectors add a number of amino acids to a protein encoded 
therein, usually to the amino terminus of the recombinant protein. Such fusion vectors 
typically serve three purposes: (i) to increase expression of recombinant protein; (ii) to 
increase the solubility of the recombinant protein; and (Hi) to aid in the purification of the 
recombinant protein by acting as a ligand in affinity purification. Often, in fusion expression 
vectors, a proteolytic cleavage site is introduced at the junction of the fusion moiety and the 
recombinant protein to enable separation of the recombinant protein from the fusion moiety 
subsequent to purification of the fusion protein. Such enzymes, and their cognate recognition 
sequences, include Factor Xa, thrombin and enterokinase. Typical fusion expression vectors 
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include pGEX (Pharmacia Biotech Inc; Smith and Johnson, 1988. Gene 67: 31-40), pMAL 
(New England Biolabs, Beverly, Mass.) and pRIT5 (Pharmacia, Piscataway, NJ.) that fuse 
glutathione S-transferase (GST), maltose E binding protein, or protein A, respectively, to the 
target recombinant protein. 

Examples of suitable inducible non-fusion E. coli expression vectors include pTrc (Amrann et 
al y (1988) Gene 69:301-315) and pET lid (Studier et ai, Gene Expression Technology: 
Methods in Enzymology 185, Academic Press, San Diego, Calif. (1990) 60-89). 

One strategy to maximize recombinant protein expression in E. coli is to express the 
protein in a host bacteria with an impaired capacity to proteolytically cleave the recombinant 
protein. See, e.g., Gottesman, GENE EXPRESSION TECHNOLOGY: METHODS IN ENZYMOLOGY 
185, Academic Press, San Diego, Calif. (1990) 1 19-128. Another strategy is to alter the 
nucleic acid sequence of the nucleic acid to be inserted into an expression vector so that the 
individual codons for each amino acid are those preferentially utilized in E. coli (see, e.g., 
Wada, et al., 1992. Nucl Acids Res. 20: 21 11-2118). Such alteration of nucleic acid 
sequences of the invention can be carried out by standard DNA synthesis techniques. 

In another embodiment, the GPCRX expression vector is a yeast expression vector. 
Examples of vectors for expression in yeast Saccharomyces cerivisae include pYepSecl 
(Baldari, et al. 9 1987. EMBO J. 6: 229-234), pMFa (Kurjan and Herskowitz, 1982. Cell 30: 
933-943), pJRY88 (Schultz et al, 1987. Gene 54: 1 13-123), pYES2 (Invitrogen Coiporation, 
San Diego, Calif.), and picZ (InVitrogen Corp, Sah Diego, Calif). 

Alternatively, GPCRX can be expressed in insect cells using baculovirus expression vectors. 
Baculovirus vectors available for expression of proteins in cultured insect cells (e.g. y SF9 
cells) include the pAc series (Smith, et al. 9 1983. Mol Cell. Biol. 3: 2156-2165) and the pVL 
series (Lucklow and Summers, 1989. Virology 170: 31-39). 

In yet another embodiment, a nucleic acid of the invention is expressed in mammalian 
cells using a mammalian expression vector. Examples of mammalian expression vectors 
include pCDM8 (Seed, 1987. Nature 329: 840) and pMT2PC (Kaufinan, et al, 1987. EMBO 
J. 6: 187-195). When used in mammalian cells, the expression vector's control functions are 
often provided by viral regulatory elements. For example, commonly used promoters are 
derived from polyoma, adenovirus 2, cytomegalovirus, and simian virus 40. For other suitable 
expression systems for both prokaryotic and eukaryotic cells see, e.g., Chapters 16 and 17 of 
Sambrook, et al. t Molecular Cloning: A Laboratory Manual. 2nd ed., Cold Spring 
Harbor Laboratory, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y., 1989. 
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In another embodiment, the recombinant mammalian expression vector is capable of 
directing expression of the nucleic acid preferentially in a particular cell type (e.g., 
tissue-specific regulatory elements are used to express the nucleic acid). Tissue-specific 
regulatory elements are known in the art. Non-limiting examples of suitable tissue-specific 
5 promoters include the albumin promoter (liver-specific; Pinkert, et al, 1987. Genes Dev. 1 : 
268-277), lymphoid-specific promoters (Calame and Eaton, 1988. Adv. Immunol 43: 
235-275), in particular promoters of T cell receptors (Winoto and Baltimore, 1989. EMBO J. 
8: 729-733) and immunoglobulins (Banerji, et al, 1983. Cell 33: 729-740; Queen and 
Baltimore, 1983. Cell 33: 741-748), neuron-specific promoters (e.g., the neurofilament 

10 promoter; Byrne and Ruddle, 1989. Proa Natl. Acad Sci. USA 86: 5473-5477), 

pancreas-specific promoters (Edlund, et al, 1985. Science 230: 912-916), and mammary 
gland-specific promoters (e.g., milk whey promoter; U.S. Pat. No. 4,873,316 and European 
Application Publication No. 264,166). Developmentally-regulated promoters are also 
encompassed, e.g., the murine hox promoters (Kessel and Grass, 1990. Science 249: 374-379) 

15 and the ct-fetoprotein promoter (Campes and Tilghman, 1989. Genes Dev. 3: 537-546). 

The invention further provides a recombinant expression vector comprising a DNA 
molecule of the invention cloned into the expression vector in an antisense orientation. That 
is, the DNA molecule is operatively-linked to a regulatory sequence in a manner that allows 
for expression (by transcription of the DNA molecule) of an RNA molecule that is antisense to 

20 GPCRX mRNA. Regulatory sequences operatively linked to a nucleic acid cloned in the 

antisense orientation can be chosen that direct the continuous expression of the antisense RNA 
molecule in a variety of cell types, for instance viral promoters and/or enhancers, or regulatory 
sequences can be chosen that direct constitutive, tissue specific or cell type specific expression 
of antisense RNA. The antisense expression vector can be in the form of a recombinant 

25 plasmid, phagemid or attenuated virus in which antisense nucleic acids are produced under the 
control of a high efficiency regulatory region, the activity of which can be determined by the 
cell type into which the vector is introduced. For a discussion of the regulation of gene 
expression using antisense genes see, e.g., Weintraub, et al, "Antisense RNA as a molecular 
tool for genetic analysis," Reviews-Trends in Genetics, Vol. 1(1) 1986. 

30 Another aspect of the invention pertains to host cells into which a recombinant 

expression vector of the invention has been introduced. The terms "host cell" and 
"recombinant host cell" are used interchangeably herein. It is understood that such terms refer 
not only to the particular subject cell but also to the progeny or potential progeny of such a 
cell. Because certain modifications may occur in succeeding generations due to either 
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mutation or environmental influences, such progeny may not, in fact, be identical to the parent 
cell, but are still included within the scope of the term as used herein. 

A host cell can be any prokaryotic or eukaryotic cell. For example, GPCRX protein 
can be expressed in bacterial cells such as E. coli> insect cells, yeast or mammalian cells (such 
5 as Chinese hamster ovary cells (CHO) or COS cells). Other suitable host cells are known to 
those skilled in the art. 

Vector DNA can be introduced into prokaryotic or eukaryotic cells via conventional 
transformation or transfection techniques. As used herein, the terms "transformation" and 
"transfection" are intended to refer to a variety of art-recognized techniques for introducing 

10 foreign nucleic acid (e.g. 9 DNA) into a host cell, including calcium phosphate or calcium 
chloride co-precipitation, DEAE-dextran-mediated transfection, lipofection, or 
electroporation. Suitable methods for transforming or transfecting host cells can be found in 
Sambrook, et al (Molecular CLONING: A LABORATORY MANUAL. 2nd ed., Cold Spring 
Harbor Laboratory, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y., 1989), 

1 5 . and other laboratory manuals. 

For stable transfection of mammalian cells, it is known that, depending upon the 
expression vector and transfection technique used, only a small fraction of cells may integrate 
the foreign DNA into their genome. In order to identify and select these integrants, a gene that 
encodes a selectable marker (e.g., resistance to antibiotics) is generally introduced into the 

20 host cells along with the gene of interest. Various selectable markers include those that confer 
resistance to drugs, such as G418, hygromycin and methotrexate. Nucleic acid encoding a 
selectable marker can be introduced into a host cell on the same vector as that encoding 
GPCRX or can be introduced on a separate vector. Cells stably transfected with the 
introduced nucleic acid can be identified by drug selection (e.g., cells that have incorporated 

25 the selectable marker gene will survive, while the other cells die). 

A host cell of the invention, such as a prokaryotic or eukaryotic host cell in culture, can 
be used to produce (Le.; express) GPCRX protein. Accordingly, the invention further provides 
methods for producing GPCRX protein using the host cells of the invention. In one 
embodiment, the method comprises culturing the host cell of invention (into which a 

30 recombinant expression vector encoding GPCRX protein has been introduced) in a suitable 
medium such that GPCRX protein is produced. In another embodiment, the method further 
comprises isolating GPCRX protein from the medium or the host cell. 
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Transgenic GPCRX Animals 

The host cells of the invention can also be used to produce non-human transgenic 
animals. For example, in one embodiment, a host cell of the invention is a fertilized oocyte or 
an embryonic stem cell into which GPCRX protein-coding sequences have been introduced. 
5 Such host cells can then be used to create non-human transgenic animals in which exogenous 

GRGRX sequeneeshavefee^ ^ ^ ^ ^ ***** 

animals in which endogenous GPCRX sequences have been altered. Such animals are useful 
for studying the function and/or activity of GPCRX protein and for identifying and/or 
evaluating modulators of GPCRX protein activity. As used herein, a "transgenic animal" is a 

10 non-human animal, preferably a mammal, more preferably a rodent such as a rat or mouse, in 
which one or more of the cells of the animal includes a transgene. Other examples of 
transgenic animals include non-human primates, sheep, dogs, cows, goats, chickens, 
amphibians, etc. A transgene is exogenous DNA that is integrated into the genome of a cell 
from which a transgenic animal develops and that remains in the genome of the mature 

15 animal, thereby directing the expression of an encoded gene product in one or more cell types 
or tissues of the transgenic animal. As used herein, a "homologous recombinant animal" is a 
non-human animal, preferably a mammal, more preferably a mouse, in which an endogenous 
GPCRX gene has been altered by homologous recombination between the endogenous gene 
and an exogenous DNA molecule introduced into a cell of the animal, e.g., an embryonic cell 

20 of the animal, prior to development of the animal. 

A transgenic animal of the invention can be created by introducing GPCRX-encbding 
nucleic acid into the male pronuclei of a fertilized oocyte (e.g., by microinjection, retroviral 
infection) and allowing the oocyte to develop in a pseudopregnant female foster animal. ' The 
human GPCRX cDNA sequences of SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 

25 27, 29, 31 and 33 can be introduced as a transgene into the genome of a non-human animal. 
Alternatively, a non-human homologue of the human GPCRX gene, such as a mouse GPCRX 
gene, can be isolated based on hybridization to the human GPCRX cDNA (described further 
supra) and used as a transgene. Intronic sequences and polyadenylation signals can also be 
included in the transgene to increase the efficiency of expression of the transgene. A 

30 tissue-specific regulatory sequence(s) can be operably-linked to the GPCRX transgene to 
direct expression of GPCRX protein to. particular cells. Methods for generating transgenic 
animals via embryo manipulation and microinjection, particularly animals such as mice, have 
become conventional in the art and are described, for example, in U.S. Patent Nos. 4,736,866; 
4,870,009; and 4,873,191; and Hogan, 1986. In: Manipulating the Mouse Embryo, Cold 
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Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y. Similar methods are used for 
production of other transgenic animals. A transgenic founder animal can be identified based 
upon the presence of the GPCRX transgene in its genome and/or expression of GPCRX 
mRNA in tissues or cells of the animals. A transgenic founder animal can then be used to 
5 breed additional animals carrying the transgene. Moreover, transgenic animals carrying a 
transgene-encoding GPCRX protein can further be bred to other transgenic animals carrying 
other transgenes. 

To create a homologous recombinant animal, a vector is prepared which contains at 
least a portion of an GPCRX gene into which a deletion, addition or substitution has been 

10 introduced to thereby alter, e.g., functionally disrupt, the GPCRX gene. The GPCRX gene can 
be a human gene (e.g., the cDNA of SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 
27, 29, 31 and 33), but more preferably, is a non-human homologue of a human GPCRX gene. 
For example, a mouse homologue of human GPCRX gene of SEQ ID NOS:l, 3, 5, 7, 9, 11, 
13, 15, 17, 19, 21, 23, 25, 27, 29, 31 and 33 can be used to construct a homologous 

15 recombination vector suitable for altering an endojgenous GPCRX gene in the mouse genome. 
In one embodiment, the vector is designed such that, upon homologous recombination, the 
endogenous GPCRX gene is functionally disrupted (i.e., no longer encodes a functional 
protein; also referred to as a "knock out" vector). 

Alternatively, the vector can be designed such that, upon homologous recombination, 

20 the endogenous GPCRX gene is mutated or otherwise altered but still encodes functional 

protein (e.g., the upstream regulatory region can be altered to thereby alter the expression of 
the endogenous GPCRX protein). In the homologous recombination vector, the altered 
portion of the GPCRX gene is flanked at its 5 f - and 3 -termini by additional nucleic acid of the 
GPCRX gene to allow for homologous recombination to occur between the exogenous 

25 GPCRX gene carried by the vector and an endogenous GPCRX gene in an embryonic stem 
cell The additional flanking GPCRX nucleic acid is of sufficient length for successful 
homologous recombination with the endogenous gene. Typically, several kilobases of 
flanking DNA (both at the 5'- and 3'-termini) are included in the vector. See, e.g., Thomas, et 
al, 1 987. Cell 51 : 503 for a description of homologous recombination vectors. The vector is 

30 ten introduced into an embryonic stem cell line (e.g., by electroporation) and cells in which the 
introduced GPCRX gene has homologously-recombined with the endogenous GPCRX gene 
are selected. See, e.g., Li, et al, 1992. Cell 69: 915. 

The selected cells are then injected into a blastocyst of an animal (e.g., a mouse) to 
form aggregation chimeras. See, e.g., Bradley, 1987. In: Teratocarcinomas AND 
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Embryonic Stem Cells: A Practical Approach, Robertson, ed. ERL, Oxford, pp. 1 13-152. 
A chimeric embryo can then be implanted into a suitable pseudopregnant female foster animal 
and the embryo brought to term. Progeny harboring the homologously-recombined DNA in 
their germ cells can be used to breed animals in which all cells of the animal contain the 
5 homologously-recombined DNA by germline transmission of the transgene. Methods for 
constructing homologous recombination vectors and homologous recombinant animals are 
described further in Bradley, 1991. Curr. Opin. Biotechnol 2: 823-829; PCT International 
Publication Nos.: WO 90/1 1354; WO 91/01 140; WO 92/0968; and WO 93/04169. 

In another embodiment, transgenic non-humans animals can be produced that contain 

10 selected systems that allow for regulated expression of the transgene. One example of such a 
system is the cre/loxP recombinase system of bacteriophage PI. For a description of the 
cre/loxP recombinase system, See, e.g.\ Lakso, et ai, 1992. Proc. Natl. Acad. Sci. USA 89: 
6232-6236. Another example of a recombinase system is the FLP recombinase system of 
Saccharomyces cerevisiae. See, O'Gorman, et aL, 1991. Science 251:1351-1355. If a cre/loxP 

15 recombinase system is used to regulate expression of the transgene, animals containing 
transgenes encoding both the Cre recombinase and a selected protein are required. Such 
animals can be provided through the construction of "double" transgenic animals, e.g., by 
mating two transgenic animals, one containing a transgene encoding a selected protein and the 
other containing a transgene encoding a recombinase. 

20 Clones of the non-human transgenic animals described herein can also be produced 

according to the methods described in Wilmut, et al. 9 1997. Nature 385: 810-813. In brief, a 
cell (e.g., a somatic cell) from the transgenic animal can be isolated and induced to exit the 
growth cycle and enter Go phase. The quiescent cell can then be fused, e.g., through the use of 
electrical pulses, to an enucleated oocyte from an animal of the same species from which the 

25 quiescent cell is isolated. The reconstructed oocyte is then cultured such that it develops to 
morula or blastocyte and then transferred to pseudopregnant female foster animal. The 
offspring borne of this female foster animal will be a clone of the animal from which the cell 
(e.g., the somatic cell) is isolated. 

Pharmaceutical Compositions 

30 The GPCRX nucleic acid molecules, GPCRX proteins, and anti-GPCRX antibodies 

(also referred to herein as "active compounds") of the invention, and derivatives, fragments, 
analogs and homologs thereof, can be incorporated into pharmaceutical compositions suitable 
for administration. Such compositions typically comprise the nucleic acid molecule, protein, 
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or antibody and a pharmaceutically acceptable carrier. As used herein, "pharmaceutically 
acceptable carrier" is intended to include any and all solvents, dispersion media, coatings, 
antibacterial and antifungal agents, isotonic and absorption delaying agents, and the like, 
compatible with pharmaceutical administration. Suitable carriers are described in the most 
recent edition of Remington's Pharmaceutical Sciences, a standard reference text in the field, 
which is incorporated herein by reference. Preferred examples of such carriers or diluents 
include, but are not limited to, water, saline, finger's solutions, dextrose solution, and 5% 
human serum albumin. Liposomes and non-aqueous vehicles such as fixed oils may also be 
used. The use of such media and agents for pharmaceutically active substances is well known 
in the art. Except insofar as any conventional media or agent is incompatible with the active 
compound, use thereof in the compositions is contemplated. Supplementary active 
compounds can also be incorporated into the compositions. 

A pharmaceutical composition of the invention is formulated to be compatible with its 
intended route of administration. Examples of routes of administration include parenteral, 
e.g., intravenous, intradermal, subcutaneous, oral (e.g., inhalation), transdermal (i.e., topical), 
transmucosal, and rectal administration. Solutions or suspensions used for parenteral, 
intradermal, or subcutaneous application can include the following components: a sterile 
diluent such as water for injection, saline solution, fixed oils, polyethylene glycols, glycerine, 
propylene glycol or other synthetic solvents; antibacterial agents such as benzyl alcohol or 
methyl parabens; antioxidants such as ascorbic acid or sodium bisulfite; chelating agents such 
as ethylenediaminetetraacetic acid (EDTA); buffers such as acetates, citrates or phosphates, 
and agents for the adjustment of tonicity such as sodium chloride or dextrose. The pH can be 
adjusted with acids or bases, such as hydrochloric acid or sodium hydroxide. The parenteral 
preparation can be enclosed in ampoules, disposable syringes or multiple dose vials made of 
glass or plastic. 

Pharmaceutical compositions suitable for injectable use include sterile aqueous 
solutions (where water soluble) or dispersions and sterile powders for the extemporaneous 
preparation of sterile injectable solutions or dispersion. For intravenous administration, 
suitable carriers include physiological saline, bacteriostatic water, Cremophor EL™ (BASF, 
Parsippany, NJ.) or phosphate buffered saline (PBS). In all cases, the composition must be 
sterile and should be fluid to the extent that easy syringeability exists. It must be stable under 
the conditions of manufacture and storage and must be preserved against the contaminating 
action of microorganisms such as bacteria and fungi. The carrier can be a solvent or 
dispersion medium containing, for example, water, ethanol, polyol (for example, glycerol, 
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propylene glycol, and liquid polyethylene glycol, and the like), and.suitable mixtures thereof. 
The proper fluidity can be maintained, for example, by the use of a coating such as lecithin, by 
the maintenance of the required particle size in the case of dispersion and by the use of 
surfactants. Prevention of the action of microorganisms can be achieved by various 
antibacterial and antifungal agents, for example, parabens, chlorobutanol, phenol, ascorbic 
acid, thimerosal, and the like. In many cases, it will be preferable to include isotonic agents, 
for example, sugars, polyalcohols such as manitol, sorbitol, sodium chloride in the 
composition. Prolonged absorption of the injectable compositions can be brought about by 
including in the composition an agent which delays absorption, for example, aluminum 
monostearate and gelatin. 

Sterile injectable solutions can be prepared by incorporating the active compound (e.g., 
an GPCRX protein or anti-GPCRX antibody) in the required amount in an appropriate solvent 
with one or a combination of ingredients enumerated above, as required, followed by filtered 
sterilization. Generally, dispersions are prepared by incorporating the active compound into a 
sterile vehicle that contains a basic dispersion medium and the required other ingredients from 
those enumerated above. In the case of sterile powders for the preparation of sterile injectable 
solutions, methods of preparation are vacuum drying and freeze-drying that yields a powder of 
the active ingredient plus any additional desired ingredient from a previously sterile-filtered 
solution thereof. 

Oral compositions generally include an inert diluent or an edible carrier. They can be 
enclosed in gelatin capsules or compressed into tablets. For the purpose of oral therapeutic 
administration, the active compound can be incorporated with excipients and used in the form 
of tablets, troches, or capsules. Oral compositions can also be prepared using a fluid carrier 
for use as a mouthwash, wherein the compound in the fluid carrier is applied orally and 
swished and expectorated or swallowed. Pharmaceutical^ compatible binding agents, and/or 
adjuvant materials can be included as part of the composition. The tablets, pills, capsules, 
troches and the like can contain any of the following ingredients, or compounds of a similar 
nature: a binder such as microcrystalline cellulose, gum tragacanth or gelatin; an excipient 
such as starch or lactose, a disintegrating agent such as alginic acid, Primogel, or corn starch; a 
lubricant such as magnesium stearate or Sterotes; a glidant such as colloidal silicon dioxide; a 
sweetening agent such as sucrose or saccharin; or a flavoring agent such as peppermint, 
methyl salicylate, or orange flavoring. 
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For administration by inhalation, the compounds are delivered in the form of an 
aerosol spray from pressured container or dispenser which contains a suitable propellant, e.g., 
a gas such as carbon dioxide, or a nebulizer. 

Systemic administration can also be by transmucosal or transdermal means. For 
transmucosal or transdermal administration, penetrants appropriate to the barrier to be 
permeated are used in the formulation. Such penetrants are generally known in the art, and 
include, for example, for transmucosal administration, detergents, bile salts, and fusidic acid 
derivatives. Transmucosal administration can be accomplished through the use of nasal sprays 
or suppositories. For transdermal administration, the active compounds are formulated into 
ointments, salves, gels, or creams as generally known in the art. 

_ The compounds can also be prepared in the form of suppositories {e.g., with 
conventional suppository bases such as cocoa butter and other glycerides) or retention enemas 
for rectal delivery. 

In one embodiment, the active compounds are prepared with carriers that will protect 
the compound against rapid elimination from the body, such as a controlled release 
formulation, including implants and microencapsulated delivery systems. Biodegradable, 
biocompatible polymers can be used, such as ethylene vinyl acetate, polyanhydrides, 
polyglycolic acid, collagen, polyorthoesters, and polylactic acid. Methods for preparation of 
such formulations will be apparent to those skilled in the art. The materials can also be 
obtained commercially from Alza Corporation and Nova Pharmaceuticals, Inc. Liposomal 
suspensions (including liposomes targeted to infected cells with monoclonal antibodies to viral 
antigens) can also be used as pharmaceutically acceptable carriers. These can be prepared 
according to methods known to those skilled in the art, for example, as described in U.S. 
Patent No. 4,522,81 1. 

It is especially advantageous to formulate oral or parenteral compositions in dosage 
unit form for ease of administration and uniformity of dosage. Dosage unit form as used 
herein refers to physically discrete units suited as unitary dosages for the subject to be treated; 
each unit containing a predetermined quantity of active compound calculated to produce the 
desired therapeutic effect in association with the required pharmaceutical carrier. The 
specification for the dosage unit forms of the invention are dictated by and directly dependent 
on the unique characteristics of the active compound and the particular therapeutic effect to be 
achieved, and the limitations inherent in the art of compounding such an active compound for 
the treatment of individuals. 
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The nucleic acid molecules of the invention can be inserted into vectors and used as 
gene therapy vectors. Gene therapy vectors can be delivered to a subject by, for example, 
intravenous injection, local administration (see, e.g., U.S. Patent No. 5,328,470) or by 
stereotactic injection (see, e.g., Chen, et al, 1994. Proc. Natl. Acad. ScL USA 91: 3054-3057). 
The pharmaceutical preparation of the gene therapy vector can include the gene therapy vector 
in an acceptable diluent, or can comprise a slow release matrix in which the gene delivery 
vehicle is imbedded. Alternatively, where the complete gene delivery vector can be produced 
intact from recombinant cells, e.g., retroviral vectors, the pharmaceutical preparation can 
include one or more cells that produce the gene delivery system. 

The pharmaceutical compositions can be included in a container, pack, or dispenser 
together with instructions for administration. 

Screening and Detection Methods 

The isolated nucleic acid molecules of the invention can be used to express GPCRX 
protein (e.g., via a recombinant expression vector in a host cell in gene therapy applications), 
to detect GPCRX mRNA (e.g., in a biological sample) or a genetic lesion in an GPCRX gene, 
and to modulate GPCRX activity, as described further, below. In addition, the GPCRX 
proteins can be used to screen drugs or compounds that modulate the GPCRX protein activity 
or expression as well as to treat disorders characterized by insufficient or excessive production 
of GPCRX protein or production of GPCRX protein forms that have decreased or aberrant 
activity compared to GPCRX wild-type protein (e.g.; diabetes (regulates insulin release); 
obesity (binds and transport lipids); metabolic disturbances associated with obesity, the 
metabolic syndrome X as well as anorexia and wasting disorders associated with chronic 
diseases and various cancers, and infectious disease(possesses anti-microbial activity) and the 
various dyslipidemias. In addition, the anti-GPCRX antibodies of the invention can be used to 
detect and isolate GPCRX proteins and modulate GPCRX activity. In yet a further aspect, the 
invention can be used in methods to influence appetite, absorption of nutrients and the 
disposition of metabolic substrates in both a positive and negative fashion. 

The invention further pertains to novel agents identified by the screening assays 
described herein and uses thereof for treatments as described, supra. 

Screening Assays 

The invention provides a method (also referred to herein as a "screening assay") for 
identifying modulators, i.e., candidate or test compounds or agents (e.g., peptides, 
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peptidomimctics, small molecules or other drugs) that bind to GPCRX proteins or have a 
stimulatory or inhibitory effect on, e.g., GPCRX protein expression or GPCRX protein 
activity. The invention also includes compounds identified in the screening assays described 
herein. 

In one embodiment, the invention provides assays for screening candidate or test 
compounds which bind to or modulate the activity of the membrane-bound form of an 
GPCRX protein or polypeptide or biologically-active portion thereof. The test compounds of 
the invention can be obtained using any of the numerous approaches in combinatorial library 
methods known in the art, including: biological libraries; spatially addressable parallel solid 
phase or solution phase libraries; synthetic library methods requiring deconvolution; the 
"one-bead one-compound" library method; and synthetic library methods using affinity 
chromatography selection. The biological library approach is limited to peptide libraries, 
while the other four approaches are applicable to peptide, non-peptide oligomer or small 
molecule libraries of compounds. See, e.g. t Lam, 1997 Anticancer Drug Design 12: 145. 

A "small molecule" as used herein, is meant to refer to a composition that has a 
molecular weight of less than about 5 kD and most preferably less than about 4 kD. Small 
molecules can be, e.g., nucleic acids, peptides, polypeptides, peptidomimetics, carbohydrates, 
lipids or other organic or inorganic molecules. Libraries of chemical and/or biological 
mixtures, such as fungal, bacterial, or algal extracts, are known in the art and can be screened 
with any of the assays of the invention. 

Examples of methods for the synthesis of molecular libraries can be found in the art, 
for example in: DeWitt, et al y 1993. Proc. Natl Acad. Sci. U.SA. 90: 6909; Erb, et al. f 1994. 
Proc. Natl. Acad. Sci. U.S.A. 91 : 1 1422; Zuckennann, et al, 1994. J. Med. Chem. 37: 2678; 
Cho, et al, 1993. Science 261: 1303; Carrell, etal, 1994. Angew. Chem. Int. Ed. Engl. 33: 
2059; Carell, et al. y 1994. Angew. Chem. Int. Ed. Engl. 33: 2061; and Gallop, et ai, 1994. J. 
Med. Chem. 37: 1233. 

Libraries of compounds may be presented in solution (e.g., Houghten, 1992. 
Biotechniques 13: 412-421), or on beads (Lam, 1991. Nature 354: 82-84), on chips (Fodor, 
1993. Nature 364: 555-556), bacteria (Ladner, U.S. Patent No. 5,223,409), spores (Ladner, 
U.S. Patent 5,233,409), plasmids (Cull, et al, 1992. Proc. Natl Acad. Sci. USA 89: 
1865-1869) or on phage (Scott and Smith, 1990. Science 249: 386-390; Devlin, 1990. Science 
249: 404-406; Cwirla, et al, 1990. Proc. Natl Acad. ScL U.S.A. 87: 6378-6382; Felici, 1991. 
J.Mol Biol 222: 301-310; Ladner, U.S. Patent No. 5,233,409.). 
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In one embodiment, an assay is a cell-based assay in which a cell which expresses a 
membrane-bound form of GPCRX protein, or a biologically-active portion thereof, on the cell 
surface is contacted with a test compound and the ability of the test compound to bind to an 
GPCRX protein determined. The cell, for example, can of mammalian origin or a yeast cell. 
Determining the ability of the test compound to bind to the GPCRX protein can be 
, accomphsj^ the test compound with a radioisotope or enzymatic 

label such that binding of the test compound to the GPCRX protein or biologically-active 
portion thereof can be detemiined by detecting the labeled compound in a complex. For 
example, test compounds can be labeled with n \ 35 S, 14 C> or 3 H, either directly or indirectly, 
and the radioisotope detected by direct counting of radioemission or by scintillation counting. 
Alternatively, test compounds can be enzymatically-labeled with, for example, horseradish 
peroxidase, alkaline phosphatase, or luciferase, and the enzymatic label detected by 
determination of conversion of an appropriate substrate to product. In one embodiment, the 
assay comprises contacting a cell which expresses a membrane-bound form of GPCRX 
protein, or a biologically-active portion thereof, on the cell surface with a known compound 
which binds GPCRX to form an assay mixture, contacting the assay mixture with a test 
compound, and determining the ability of the test compound to interact with an GPCRX 
protein, wherein determining the ability of the test compound to interact with an GPCRX 
protein comprises determining the ability of the test compound to preferentially bind to 
GPCRX protein or a biologically-active portion thereof as compared to the known compound. 

In another embodiment, an assay is a cell-based assay comprising contacting a cell 
expressing a membrane-bound form of GPCRX protein, or a biologically-active portion 
thereof, on the cell surface with a test compound and determining the ability of the test 
compound to modulate {e.g., stimulate or inhibit) the activity of the GPCRX protein or 
biologically-active portion thereof. Determining the ability of the test compound to modulate 
the activity of GPCRX or a biologically-active portion thereof can be accomplished, for 
example, by determining the ability of the GPCRX protein to bind to or interact with an 
GPCRX target molecule. As used herein, a "target molecule" is a molecule with which an 
GPCRX protein binds or interacts in nature, for example, a molecule on the surface of a cell 
which expresses an GPCRX interacting protein, a molecule on the surface of a second cell, a 
molecule in the extracellular milieu, a molecule associated with the internal surface of a cell 
membrane or a cytoplasmic molecule. An GPCRX target molecule can be a non-GPCRX 
molecule or an GPCRX protein or polypeptide of the invention. In one embodiment, an 
GPCRX target molecule is a component of a signal transduction pathway that facilitates 
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transduction of an extracellular signal (e.g. a signal generated by binding of a compound to a 
membrane-bound GPCRX molecule) through the cell membrane and into the cell. The target, 
for example, can be a second intercellular protein that has catalytic activity or a protein that 
facilitates the association of downstream signaling molecules with GPCRX. 
5 Determining the ability of the GPCRX protein to bind to or interact with an GPCRX 

target molecule can be accomplished by one of the methods described above for determining 
direct binding. In one embodiment, determining the ability of the GPCRX protein to bind to or 
interact with an GPCRX target molecule can be accomplished by determining the activity of 
the target molecule. For example, the activity of the target molecule can be determined by 

10 detecting induction of a cellular second messenger of the target (i.e. intracellular Ca 2+ , 

diacylglycerol, IP3, etc.), detecting catalytic/enzymatic activity of the target an appropriate 
substrate, detecting the induction of a reporter gene (comprising an GPCRX-responsive 
regulatory element operatively linked to a nucleic acid encoding a detectable marker, e.g., 
luciferase), or detecting a cellular response, for example, cell survival, cellular differentiation, 

1 5 or cell proliferation. 

In yet another embodiment, an assay of the invention is a cell-free assay comprising 
contacting an GPCRX protein or biologically-active portion thereof with a test compound and 
determining the ability of the test compound to bind to the GPCRX protein or biologically- 
active portion thereof. Binding of fhe test compound to the GPCRX protein can be determined 

20 either directly or indirectly as described above. In one such embodiment, the assay comprises 
contacting the GPCRX protein or biologically-active portion thereof with a known compound 
which binds GPCRX to form an assay mixture, contacting the assay mixture with a test 
compound, and determining the ability of the test compound to interact with an GPCRX 
protein, wherein determining the ability of the test compound to interact with an GPCRX 

25 protein comprises determining the ability of the test compound to preferentially bind to 
GPCRX or biologically-active portion thereof as compared to the known compound. 

In still another embodiment, an assay is a cell-free assay comprising contacting 
GPCRX protein or biologically-active portion thereof with a test compound and determining 
the ability of the test compound to modulate (e.g. stimulate or inhibit) the activity of the 

30 GPCRX protein or biologically-active portion thereof. Determining the ability of the test 
compound to modulate the activity of GPCRX can be accomplished, for example, by 
determining the ability of the GPCRX protein to bind to an GPCRX target molecule by one of 
. the methods described above for determining direct binding. In an alternative embodiment, 
dcteimining the ability of the test compound to modulate the activity of GPCRX protein can 
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be accomplished by determining the ability of the GPCRX protein further modulate an 
GPCRX target molecule. For example, the catalytic/enzymatic activity of the target molecule 
on an appropriate substrate can be determined as described, supra. 

In yet another embodiment, the cell-free assay comprises contacting the GPCRX 
protein or biologically-active portion thereof with a known compound which binds GPCRX 
protein to form an assay mixture, contacting the assay mixture with a test compound, and 
determining the ability of the test compound to interact with an GPCRX protein, wherein 
determining the ability of the test compound to interact with an GPCRX protein comprises 
determining the ability of the GPCRX protein to preferentially bind to or'modulate the activity 
of an GPCRX target molecule. 

The cell-free assays of the invention are amenable to use of both the soluble form or 
the membrane-bound form of GPCRX protein. In the case of cell-free assays comprising the 
membrane-bound form of GPCRX protein, it may be desirable to utilize a solubilizing agent 
such that the membrane-bound form of GPCRX protein is maintained in solution. Examples 
of such solubilizing agents include non-ionic detergents such as n-octylglucoside, 
n-dodecylglucoside, n-dodecylmaltoside, octanoyl-N-methylglucamide, 
decanoyl-N-methylglucamide, Triton® X-100, Triton® X-l 14, Thesit®, 
Isotridecypoly(ethylene glycol ether) n , N-dodecyl-N,N-dimethyl-3-ammonio-l-propane 
sulfonate, 3-(3-cholamidopropyl) dimethylamminiol-1 -propane sulfonate (CHAPS), or 
3-(3-cholamidopropyl)dimethylamminiol-2-hydroxy-l-propane sulfonate (CHAPSO). 

In more than one embodiment of the above assay methods of the invention, it may be 
desirable to immobilize either GPCRX protein or its target molecule to facilitate separation of 
complexed from uncomplexed forms of one or both of the proteins, as well as to accommodate 
automation of the assay. Binding of a test compound to GPCRX protein, or interaction of 
GPCRX protein with a target molecule in the presence and absence of a candidate compound, 
can be accomplished in any vessel suitable for containing the reactants. Examples of such 
vessels include microtiter plates, test tubes, and micro-centrifuge tubes. In one embodiment, a 
fusion protein can be provided that adds a domain that allows one or both of the proteins to be 
bound to a matrix. For example, GST-GPCRX fusion proteins or GST-target fusion proteins 
can be adsorbed onto glutathione sepharose beads (Sigma Chemical, St. Louis, MO) or 
glutathione derivatized microtiter plates, that are then combined with the test compound or the 
test compound and either the non-adsorbed target protein or GPCRX protein, and the mixture 
is incubated under conditions conducive to complex formation (e.g., at physiological 
conditions for salt and pH). Following incubation, the beads or microtiter plate wells are 
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washed to remove any unbound components, the matrix immobilized in the case of beads, 
complex determined either directly or indirectly, for example, as described, supra. 
Alternatively, the complexes can be dissociated from the matrix, and the level of GPCRX 
protein binding or activity determined using standard techniques. 

Other techniques for immobilizing proteins on matrices can also be used in the 
screening assays of the invention. For example, either the GPCKX protein or its target 
molecule ean^eimmobiUze 

GPCRX protein or target molecules can be prepared from biotin-NHS 
(N-hydroxy-succinimide) using techniques well-known within the art (e.g., biotinylation kit, 
Pierce Chemicals, Rockford, 111.), and immobilized in the wells of streptavidin-coated 96 well 
plates (Pierce Chemical). Alternatively, antibodies reactive with GPCRX protein or target 
molecules, but which do not interfere with binding of the GPCRX protein to its target 
molecule, can be derivatized to the wells of the plate, and unbound target or GPCRX protein 
trapped in the wells by antibody conjugation. Methods for detecting such complexes, in 
addition to those described above for the GST-immobilized complexes, include 
immunodetection of complexes using antibodies reactive with the GPCRX protein or target 
molecule, as well as enzyme-linked assays that rely on detecting an enzymatic activity 
associated with the GPCRX protein or target molecule. 

In another embodiment, modulators of GPCRX protein expression are identified in a 
method wherein a cell is contacted with a candidate compound and the expression of GPCRX 
mRNA or protein in the cell is determined: The level of expression of GPCRX mRNA or 
protein in the presence of the candidate compound is compared to the level of expression of 
GPCRX mRNA or protein in the absence of the candidate compound. The candidate 
compound can then be identified as a modulator of GPCRX mRNA or protein expression 
based upon this comparison. For example, when expression of GPCRX mRNA or protein is 
greater (i.e., statistically significantly greater) in the presence of the candidate compound than 
in its absence, the candidate compound is identified as a stimulator of GPCRX mRNA or 
protein expression. Alternatively, when expression of GPCRX mRNA or protein is less 
(statistically significantly less) in the presence of the candidate compound than in its absence, 
the candidate compound is identified as an inhibitor of GPCRX mRNA or protein expression, 
The level of GPCRX mRNA or protein expression in the cells can be determined by methods 
described herein for detecting GPCRX mRNA or protein. 

In yet another aspect of the invention, the GPCRX proteins can be used as "bait 
proteins" in a two-hybrid assay or three hybrid assay (see, e.g. y U.S. Patent No. 5,283,3 17; 
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Zervos, et al, 1993. Cell 72: 223-232; Madura, et al., 1993. J. Biol. Chem. 268: 12046-12054; 
Bartel, etal, 1993. Biotechniques 14: 920-924; Iwabuchi, etal, 1993. Oncogene 8: 

1693-1696; and Brent WO 94/10300), to identify other proteins that bind to or interact with 
GPCRX ("GPCRX-binding proteins" or "GPCRX-bp") and modulate GPCRX activity. Such 
GPCRX-binding proteins are also likely to be involved in the propagation of signals by the 
GPCRX proteins as, for example, upstream or downstream elements of the GPCRX pathway. 

*Tht two-hybrid sysTenfis 15S§M*on the mbdular nature of most^transeription^faetors^ * 
which consist of separable DNA-binding and activation domains. Briefly, the assay utilizes 
two different DNA constructs. In one construct, the gene that codes for GPCRX is fused to a 
gene encoding the DNA binding domain of a known transcription factor (e.g., GAL-4). In the 
other construct, a DNA sequence, from a library of DNA sequences, that encodes an 
unidentified protein ("prey" or "sample") is fused to a gene that codes for the activation 
domain of the known transcription factor. If the "bait" and the "prey" proteins are able to 
interact, in vivo, forming an GPCRX-dependent complex, the DNA-binding and activation 
domains of the transcription factor are brought into close proximity. This proximity allows 
transcription of a reporter gene (e.g., LacZ) that is operably linked to a transcriptional 
regulatory site responsive to the transcription factor. Expression of the reporter gene can be 
detected and cell colonies containing the functional transcription factor can be isolated and 
used to obtain the cloned gene that encodes the protein which interacts with GPCRX. 

The invention further pertains to novel agents identified by the aforementioned 
screening assays and uses thereof for treatments as described herein. 

Detection Assays 

Portions or fragments of the cDNA sequences identified herein (and the corresponding 
complete gene sequences) can be used in numerous ways as polynucleotide reagents. By way 
of example, and not of limitation, these sequences can be used to: (i) map their respective 
genes on a chromosome; and, thus, locate gene regions associated with genetic disease; (ii) 
identify an individual from a minute biological sample (tissue typing); and (hi) aid in forensic 
identification of a biological sample. Some of these applications are described in the 
subsections, below. 

Chromosome Mapping 

Once the sequence (or a portion of the sequence) of a gene has been isolated, this 
sequence can be used to map the location of the gene on a chromosome. This process is called 
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chromosome mapping. . Accordingly, portions or fragments of the GPCRX sequences, SEQ ID 
NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31 and 33, or fragments or derivatives 
thereof, can be used to map the location of the GPCRX genes, respectively, on a chromosome. 
The mapping of the GPCRX sequences to chromosomes is an important first step in 
5 correlating these sequences with genes associated with disease. 

(preferably 15-25 bp in length) from the GPCRX sequences. Computer analysis of the 
GPCRX, sequences can be used to rapidly select primers that do not span more than one exon 
in the genomic DNA, thus complicating the amplification process. These primers can then be 

1 0 used for PCR screening of somatic cell hybrids containing individual human chromosomes. 
Only those hybrids containing the human gene corresponding to the GPCRX sequences will 
yield an amplified fragment. 

Somatic cell hybrids are prepared by fusing somatic cells from different mammals 
(e.g., human and mouse cells). As hybrids of human and mouse cells grow and divide, they 

1 5 gradually lose human chromosomes in random order, but retain the mouse chromosomes. By 
using media in which mouse cells cannot grow, because they lack a particular enzyme, but in 
which human cells can, the one human chromosome that contains the gene encoding the 
needed enzyme will be retained. By using various media, panels of hybrid cell lines can be 
established. Each cell line in a panel contains either a single human chromosome or a small 

20 number of human chromosomes, and a frill set of mouse chromosomes, allowing easy 

mapping of individual genes to specific human chromosomes. See, e.g., D'Eustachio, et al., 
1983. Science 220: 919-924. Somatic cell hybrids containing only fragments of human 
chromosomes can also be produced by using human chromosomes with translocations and 
deletions. 

25 PCR mapping of somatic cell hybrids is a rapid procedure for assigning a particular 

sequence to a particular chromosome. Three or more sequences can be assigned per day using 
a single thermal cycler. Using the GPCRX sequences to design oligonucleotide primers, sub- 
localization can be achieved with panels of fragments from specific chromosomes. 
Fluorescence in situ hybridization (FISH) of a DNA sequence to a metaphase chromosomal 

30 spread can further be used to provide a precise chromosomal location in one step. 

Chromosome spreads can be made using cells whose division has been blocked in metaphase 
by a chemical like colcemid that disrupts the mitotic spindle. The chromosomes can be treated 
briefly with trypsin, and then stained with Giemsa. A pattern of light and dark bands develops 
on each chromosome, so that the chromosomes can be identified individually. The FISH 

136 



WO 02/46229 PCT/U SO 1/46530 

technique can be used with a DNA sequence as short as 500 or 600 bases. However, clones 
larger than 1,000 bases have a higher likelihood of binding to a unique chromosomal location 
with sufficient signal intensity for simple detection. Preferably 1,000 bases, and more 
preferably 2,000 bases, will suffice to get good results at a reasonable amount of time. For a 
5 review of this technique, see, Verma, et al y HUMAN CHROMOSOMES: A MANUAL OF BASIC 
Techniques (Pergamon Press, New York 1988). 

Reagents for chromosome mapping can be used individually to mark a single 
chromosome or a single site on that chromosome, or panels of reagents can be used for 
marking multiple sites and/or multiple chromosomes. Reagents corresponding to noncoding 

10 regions of the genes actually are preferred for mapping purposes. Coding sequences are more 
likely to be conserved within gene families, thus increasing the chance of cross hybridizations 
during chromosomal mapping. 

Once a sequence has been mapped to a precise chromosomal location, the physical 
position of the sequence on the chromosome can be correlated with genetic map data. Such 

15 data are found, e.g., in McKusick, Mendelian Inheritance in Man, available on-line 

through Johns Hopkins University Welch Medical Library). The relationship between genes 
and disease, mapped to the same chromosomal region, can then be identified through linkage 
analysis (co-inheritance of physically adjacent genes), described in, e.g. t Egeland, et aL, 1987. 
Nature, 325: 783-787. 

20 Moreover, differences in the DNA sequences between individuals affected and 

unaffected with a disease associated with the GPCRX gene, can be determined. If a mutation 
is observed in some or all of the affected individuals but not in any unaffected individuals, 
then the mutation is likely to be the causative agent of the particular disease. Comparison of 
affected and unaffected individuals generally involves first looking for structural alterations in 

25 the chromosomes, such as deletions or translocations that are visible from chromosome 
spreads or detectable using PCR based on that DNA sequence. Ultimately, complete 
sequencing of genes from several individuals can be performed to confirm the presence of a 
mutation and to distinguish mutations from polymorphisms. 

30 Tissue Typing 

The GPCRX sequences of the invention can also be used to identify individuals from 
minute biological samples. In this technique, an individual's genomic DNA is digested with 
one or more restriction enzymes, and probed on a Southern blot to yield unique bands for 
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identification. The sequences of the invention are useful as additional DNA markers for RFLP 
("restriction fragment length polymorphisms/' described in U.S. Patent No. 5,272,057). 

Furthermore, the sequences of the invention can be used to provide an alternative 
technique that determines the actual base-by-base DNA sequence of selected portions of an 
individual's gfenome. Thus, the GPCRX sequences described herein can be used to prepare 
two PCR primers from the.5 f - and 3'-termini of the sequences. These primers can then be used 
to amplify an individual's DNA and subsequently sequence it. 

Panels of corresponding DNA sequences from individuals, prepared in this manner, 
can provide unique individual identifications, as each individual will have a unique set of such 
DNA sequences due to allelic differences. The sequences of the invention can be used to 
obtain such identification sequences from individuals and from tissue. The GPCRX sequences 
of the invention uniquely represent portions of the human genome. Allelic variation occurs to 
some degree in the coding regions of these sequences, and to a greater degree in the noncoding 
regions. It is estimated that allelic variation between individual humans occurs with a 
frequency of about once per each 500 bases. Much of the allelic variation is due to single 
nucleotide polymorphisms (SNPs), which include restriction fragment length polymorphisms 
(RFLPs). 

Each of the sequences described herein can, to some degree, be used as a standard 
against which DNA from an individual can be compared for identification purposes. Because 
greater numbers of polymorphisms occur in the noncoding regions, fewer sequences are 
necessary to differentiate individuals. The noncoding sequences can comfortably provide 
positive individual identification with a panel of perhaps 10 to 1,000 primers that each yield a 
noncoding amplified sequence of 100 bases. If predicted coding sequences, such as those in 
SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31 and 33 are used, a more 
appropriate number of primers for positive individual identification would be 500-2,000. 

Predictive Medicine 

The invention also pertains to the field of predictive medicine in which diagnostic 
assays, prognostic assays, pharmacogenomics, and monitoring clinical trials are used for 
prognostic (predictive) purposes to thereby treat an individual prophylactically. Accordingly, 
one aspect of the invention relates to diagnostic assays for determining GPCRX protein and/or 
nucleic acid expression as well as GPCRX activity, in the context of a biological sample {e.g., 
blood, serum, cells, tissue) to thereby determine whether an individual is afflicted with a 
disease or disorder, or is at risk of developing a disorder, associated with aberrant GPCRX 
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expression or activity. The disorders include metabolic disorders, diabetes, obesity, infectious 
disease, anorexia, cancer-associated cachexia, cancer, neurodegenerative disorders, 
Alzheimer's Disease, Parkinson's Disorder, immune disorders, and hematopoietic disorders, 
and the various dyslipidemias, metabolic disturbances associated with obesity, the metabolic 
5 syndrome X and wasting disorders associated with chronic diseases and various cancers. The 
invention also provides for prognostic (or predictive) assays for determining whether an 
individual is at risk of developing a disorder associated with GPCRX protein, nucleic acid 
expression or activity. For example, mutations in an GPCRX gene can be assayed in a 
biological sample; Such assays can be used for prognostic or predictive purpose to thereby 

10 prophylactically treat an individual prior to the onset of a disorder characterized by or 
associated with GPCRX protein, nucleic acid expression, or biological activity. 

Another aspect of the invention provides methods for determining GPCRX protein, 
nucleic acid expression or activity in an individual to thereby select appropriate therapeutic or 
prophylactic agents for that individual (referred to herein as "phannacogenomics"). 

15 Phannacogenomics allows for the selection of agents {e.g., drugs) for therapeutic or 

prophylactic treatment of an individual based on the genotype of the individual {e.g., the 
genotype of the individual examined to determine the ability of the individual to respond to a 
particular agent.) 

Yet another aspect of the invention pertains to monitoring the influence of agents {e.g., drugs, 
20 compounds) on the expression or activity of GPCRX in clinical trials. 

These and other agents are described in further detail in the following sections. 

Diagnostic Assays 

An exemplary method for detecting the presence or absence of GPCRX in a biological 
25 sample involves obtaining a biological sample from a test subject and contacting the biological 
sample with a compound or an agent capable of detecting GPCRX protein or nucleic acid 
{e.g. , mRNA, genomic DNA) that encodes GPCRX protein such that the presence of GPCRX 
is detected in the biological sample. An agent for detecting GPCRX mRNA or genomic DNA 
is a labeled nucleic acid probe capable of hybridizing to GPCRX mRNA or genomic DNA. 
30 The nucleic acid probe can be, for example, a full-length GPCRX nucleic acid, such as the 

nucleic acid of SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31 and 33, or a 
portion thereof, such as an oligonucleotide of at least 15, 30, 50, 100, 250 or 500 nucleotides 
in length and sufficient to specifically hybridize under stringent conditions to GPCRX mRNA 
or genomic DNA. Other suitable probes for use in the diagnostic assays of the invention are 
35 described herein. 
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An agent for detecting GPCRX protein is an antibody capable of binding to GPCRX 
protein, preferably an antibody with a detectable label. Antibodies can be polyclonal, or more 
preferably, monoclonal. An intact antibody, or a fragment thereof (e.g., Fab or F(ab') 2 ) can be 
used. The term "labeled", with regard to the probe or antibody, is intended to encompass 
5 direct labeling of the probe or antibody by coupling (i.e., physically linking) a detectable 
substance to the probe or antibody, as well as indirect labeling of the probe or antibody by 

detection of a primary antibody using a fluorescently-labeled secondary antibody and 
end-labeling of a DNA probe with biotin such that it can be detected with fluorescently- 
10 labeled streptavidin. The term "biological sample" is intended to include tissues, cells and 
biological fluids isolated from a subject, as well as tissues, cells and fluids present within a 
subject. That is, the detection method of the invention can be used to detect GPCRX mRNA, 
protein, or genomic DNA in a biological sample in vitro as well as in vivo. For example, in 
vitro techniques for detection of GPCRX mRNA include Northern hybridizations and in situ 

1 5 hybridizations. In vitro techniques for detection of GPCRX protein include enzyme linked 
immunosorbent assays (ELISAs), Western blots, immunoprecipitations, and 
immunofluorescence. In vitro techniques for detection of GPCRX genomic DNA include 
Southern hybridizations. Furthermore, in vivo techniques for detection of GPCRX protein 
include introducing into a subject a labeled anti-GPCRX antibody. For example, the antibody 

20 can be labeled with a radioactive marker whose presence and location in a subject can be 
detected by standard imaging techniques. 

In one embodiment, the biological sample contains protein molecules from the test 
subject. Alternatively, the biological sample can contain mRNA molecules from the test 
subject or genomic DNA molecules from the test subject. A preferred biological sample is a 

25 peripheral blood leukocyte sample isolated by conventional means from a subject. 

In another embodiment, the methods further involve obtaining a control biological 
sample from a control subject, contacting the control sample with a compound or agent 
capable of detecting GPCRX protein, mRNA, or genomic DNA, such that the presence of 
GPCRX protein, mRNA or genomic DNA is detected in the biological sample, and comparing 

30 the presence of GPCRX protein, mRNA or genomic DNA in the control sample with the 
presence of GPCRX protein, mRNA or genomic DNA in the test sample. 

The invention also encompasses kits for detecting the presence of GPCRX in a 
biological sample. For example, the kit can comprise: a labeled compound or agent capable of 
detecting GPCRX protein or mRNA in a biological sample; means for determining the amount 
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of GPCRX in the sample; and means for comparing the amount of GPCRX in the sample with 
a standard. The compound or agent can be packaged in a suitable container. The kit can 
further comprise instructions for using the kit to detect GPCRX protein or nucleic acid. 

5 Prognostic Assays 

The diagnostic methods described herein can furthermore be utilized to identify 
subjects having or*at<risk of developing^disease oi*disorder*associated with aberrant GPGRX 
expression or activity. For example, the assays described herein, such as the preceding 
diagnostic assays or the following assays, can be utilized to identify a subject having or at risk 

10 of developing a disorder associated with GPCRX protein, nucleic acid expression or activity. 
Alternatively, the prognostic assays can be utilized to identify a subject having or at risk for 
developing a disease or disorder. Thus, the invention provides a method for identifying a 
disease or disorder associated with aberrant GPCRX expression or activity in which a test 
sample is obtained from a subject and GPCRX protein or nucleic acid (e.g., mRNA, genomic 

15 DNA) is detected, wherein the presence of GPCRX protein or nucleic acid is diagnostic for a 
subject having or at risk of developing a disease or disorder associated with aberrant GPCRX 
expression or activity. As^used herein, a "test sample" refers to a biological sample obtained 
from a subject of interest. For example, a test sample can be a biological fluid {e.g., serum), 
cell sample, or tissue. 

20 Furthermore, the prognostic assays described herein can be used to determine whether 

a subject can be administered an agent (e.g., an agonist, antagonist, peptidomimetic, protein, 
peptide, nucleic acid, small molecule, or other drug candidate) to treat a disease or disorder 
associated with aberrant GPCRX expression or activity. For example, such methods can be 
used to determine whether a subject can be effectively treated with an agent for a disorder. 

25 Thus, the invention provides methods for determining whether a subject can be effectively 
treated with an agent for a disorder associated with aberrant GPCRX expression or activity in 
which a test sample is obtained and GPCRX protein or nucleic acid is detected (e.g. , wherein 
the presence of GPCRX protein or nucleic acid is diagnostic for a subject that can be 
administered the agent to treat a disorder associated with aberrant GPCRX expression or 

30 activity). 

The methods of the invention can also be used to detect genetic lesions in an GPCRX 

gene, thereby determining if a subject with the lesioned gene is at risk for a disorder 

characterized by aberrant cell proliferation and/or differentiation. In various embodiments, the 

methods include detecting, in a sample of cells from the subject, the presence or absence of a 

35 genetic lesion characterized by at least one of an alteration affecting the integrity of a gene 
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encoding an GPCRX-protein, or the misexpression of the GPCRX gene. For example, such 
genetic lesions can be detected by ascertaining the existence of at least one of: (/) a deletion of 
one or more nucleotides from an GPCRX gene; (11) an addition of one or more nucleotides to 
an GPCRX gene; (Hi) a substitution of one or more nucleotides of an GPCRX gene, (zv) a 
chromosomal rearrangement of an GPCRX gene; (v) an alteration in the level of a messenger 
RNA transcript of an GPCRX gene, (vi) aberrant modification of an GPCRX gene, such as of 
the methylation pattern of the genomic DNA, (vii) the presence of a non-wild-type splicing 
pattern of a messenger RNA transcript of an GPCRX gene, (yiii) a non-wild-type level of an 
GPCRX protein, (ix) allelic loss of an GPCRX gene, and (x) inappropriate post-translational 
modification of an GPCRX protein. As described herein, there are a large number of assay 
techniques known in the art which can be used for detecting lesions in an GPCRX gene. A 
preferred biological sample is a peripheral blood leukocyte sample isolated by conventional 
means from a subject. However, any biological sample containing nucleated cells may be 
used, including, for example, buccal mucosal cells. 

In certain embodiments, detection of the lesion involves the use of a probe/primer in a 
polymerase chain reaction (PCR) (see, e.g., U.S. Patent Nos. 4,683,195 and 4,683,202), such 
as anchor PCR or RACE PCR, or, alternatively, in a ligation chain reaction (LCR) (see, e.g., 
Landegran, et al. y 1988. Science 241: 1077-1080; and Nakazawa, et al. y 1994. Proc. Natl 
Acad. Sci. USA 91 : 360-364), the latter of which can be particularly useful for detecting point 
mutations in the GPCRX-gene (see, Abravaya, et al. y 1995. Nucl Acids Res. 23: 675-682). 
This method can include the steps of collecting a sample of cells from a patient, isolating 
nucleic acid (e.g. y genomic, mRNA or both) from the cells of the sample, contacting the 
nucleic acid sample with one or more primers that specifically hybridize to an GPCRX gene 
under conditions such that hybridization and amplification of the GPCRX gene (if present) 
occurs, and detecting the presence or absence of an amplification product, or detecting the size 
of the amplification product and comparing the length to a control sample. It is anticipated 
that PCR and/or LCR may be desirable to use as a preliminary amplification step in 
conjunction with any of the techniques used for detecting mutations described herein. 

Alternative amplification methods include: self sustained sequence replication (see, 
Guatelli, et al. y 1990. Proc. Natl Acad. Sci. USA 87: 1874-1878), transcriptional amplification 
system (see, Kwoh, et al y 1989. Proc. Natl Acad. Sci. USA 86: 1 173-1 177); Qp Replicase 
(see, Lizardi, et al y 1988. BioTechnology 6: 1 197), or any other nucleic acid amplification 
method, followed by the detection of the amplified molecules using techniques well known to 
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those of skill in the art. These detection schemes are especially useful for the detection of 
nucleic acid molecules if such molecules are present in very low numbers. 

In an alternative embodiment, mutations in an GPCRX gene from a sample cell can be 
identified by alterations in restriction enzyme cleavage patterns. For example, sample and 
5 control DNA is isolated, amplified (optionally), digested with one or more restriction 

endonucleases, and fragment length sizes are determined by gel electrophoresis and compared. 
Differences in fragment length sizes between sample and control DNA indicates^ 
the sample DNA. Moreover, the use of sequence specific ribozymes {see, e.g., U.S. Patent 
No. 5,493,53 1) can be used to score for the presence of specific mutations by development or 

1 0 loss of a ribozyme cleavage site. 

In other embodiments, genetic mutations in GPCRX can be identified by hybridizing a 
sample and control nucleic acids, e.g., DNA or RNA, to high-density arrays containing 
hundreds or thousands of oligonucleotides probes. See, e.g., Cronin, et al 9 1996. Human 
Mutation 7: 244-255; Kozal, et al, 1996. Nat Med. 2: 753-759. For example, genetic 

15 mutations in GPCRX can be identified in two dimensional arrays containing light-generated 
DNA probes as described in Cronin, et al, supra. Briefly, a first hybridization array of probes 
can be used to scan through long stretches of DNA in a sample and control to identify base 
changes between the sequences by making linear arrays of sequential overlapping probes. 
This step allows the identification of point mutations. This is followed by a second 

20 hybridization aiTay that allows the characterization of specific mutations by using smaller, 
specialized probe arrays complementary to all variants or mutations detected. Each mutation 
array is composed of parallel probe sets, one complementary to the wild-type gene and the 
other complementary to the mutant gene. 

In yet another embodiment, any of a variety of sequencing reactions known in the art 

25 can be used to directly sequence the GPCRX gene and detect mutations by comparing the 
sequence of the sample GPCRX with the corresponding wild-type (control) sequence. 
Examples of sequencing reactions include those based on techniques developed by Maxim and 
Gilbert, 1977. Proc. Natl Acad. Set USA 74: 560 or Sanger, 1977. Proc. Natl Acad. Set USA 
74: 5463. It is also contemplated that any of a variety of automated sequencing procedures 

30 can be utilized when performing the diagnostic assays (see, e.g., Naeve, et ai 9 1 995. 
Biotechniques 19: 448), including sequencing by mass spectrometry (see, e.g., PCT 
International Publication No. WO 94/16101; Cohen, eta!., 1996. Adv. Chromatography 36: 
• 127-162; and Griffin, et al, 1993. Appl. Biochem. Biotechnol 38: 147-159). 



143 



WO 1)2/46229 P £ T/US "1^^? , L _ 

Other methods for detecting mutations in the GPCRX gene include methods in which 
protection from cleavage agents is used to detect mismatched bases in RNA/RNA or 
RNA/DNA heteroduplexes. See, e.g., Myers, et al, 1985. Science 230: 1242. In general, the 
art technique of "mismatch cleavage" starts by providing heteroduplexes of formed by 
5 hybridizing (labeled) RNA or DNA containing the wild-type GPCRX sequence with 
potentially mutant RNA or DNA obtained from a tissue sample. The double-stranded 
duplexes are treated with an agent that cleaves single-stranded regions of the duplex such as 
which will exist due to basepair mismatches between the control and sample strands. For 
instance, RNA/DNA duplexes can be treated with RNase and DNA/DNA hybrids treated with 

10 Si nuclease to enzymatically digesting the mismatched regions. In other embodiments, either 
DNA/DNA or RNA/DNA duplexes can be treated with hydroxylamine or osmium tetroxide 
and with piperidine in order to digest mismatched regions. After digestion of the mismatched 
regions, the resulting material is then separated by size on denaturing polyacrylamide gels to 
detennine the site of mutation. See, e.g., Cotton, et al, 1988. Proc. Natl Acad. Set USA 85: 

15 4397; Saleeba, et al, 1992. Methods Enzymol 217: 286-295. In an embodiment, the control 
DNA or RNA can be labeled for detection. 

In still another embodiment, the mismatch cleavage reaction employs one or more 
proteins that recognize mismatched base pairs in double-stranded DNA (so called "DNA 
mismatch repair" enzymes) in defined systems for detecting and mapping point mutations in 

20 GPCRX cDNAs obtained from samples of cells. For example, the mutY enzyme of E. coli 
cleaves A at G/A mismatches and the thymidine DNA glycosylase from HeLa cells cleaves T 
atG/T mismatches. See, e.g., Hsu, etal y 1994. Carcinogenesis 15: 1657-1662. According to 
an exemplary embodiment, a probe based on an GPCRX sequence, e.g. y a wild-type GPCRX 
sequence, is hybridized to a cDNA or other DNA product from a test cell(s). The duplex is 

25 treated with a DNA mismatch repair enzyme, and the cleavage products, if any, can be 
detected from electrophoresis protocols or the like. See, e.g., U.S. Patent No. 5,459,039. 
In other embodiments, alterations in electrophoretic mobility will be used to identify mutations 
in GPCRX genes. For example, single strand conformation polymorphism (SSCP) may be 
used to detect differences in electrophoretic mobility between mutant and wild type nucleic 

30 acids. See, e.g., Orita, et al, 1989. Proc. Natl Acad. Sci. USA: 86: 2766; Cotton, 1993. Mutat. 
Res. 285: 125-144; Hayashi, 1992. Genet. Anal Tech. Appl 9: 73-79. Single-stranded DNA 
fragments of sample and control GPCRX nucleic acids will be denatured and allowed to 
renature. The secondary structure of single-stranded nucleic acids varies according to 
sequence, the resulting alteration in electrophoretic mobility enables the detection of even a 
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single base change. The DNA fragments may be labeled or detected with labeled probes. The 
sensitivity of the assay may be enhanced by using RNA (rather than DNA), in which the 
secondary structure is more sensitive to a change in sequence. In one embodiment, the subject 
method utilizes heteroduplex analysis to separate double stranded heteroduplex molecules on 
the basis of changes in electrophoretic mobility. See, e.g., Keen, et al. y 1991. Trends Genet. 7: 
5. 

In yet another embodiment, the movement of mutant or wild-type fragments in 
polyacrylaraide gels containing a gradient of denaturant is assayed using denaturing gradient 
gel electrophoresis (DGGE), See, e.g., Myers, et al, 1985. Nature 313: 495. When DGGE is 
used as the method of analysis, DNA will be modified to insure that it does not completely 
denature, for example by adding a GC clamp of approximately 40 bp of high-melting GC-rich 
DNA by PCR. In a further embodiment, a temperature gradient is used in place of a 
denaturing gradient to identify differences in the mobility of control and sample DNA. See, 
e.g., Rosenbaum and Reissner, 1987. Biophys. Chem. 265: 12753. 

Examples of other techniques for detecting point mutations include, but are not limited 
to, selective oligonucleotide hybridization, selective amplification, or selective primer 
extension. For example, oligonucleotide primers may be prepared in which the known 
mutation is placed centrally and then hybridized to target DNA under conditions that permit 
hybridization only if a perfect match is found. See, e.g., Saiki, et al., 1986. Nature 324: 163; 
Saiki, et al., 1989. Proc. Natl. Acad. Set USA 86: 6230. Such allele specific oligonucleotides 
are hybridized to PCR amplified target DNA or a number of different mutations when the 
oligonucleotides are attached to the hybridizing membrane and hybridized with labeled target 
DNA. 

Alternatively, allele specific amplification technology that depends on selective PCR 
amplification may be used in conjunction with the instant invention. Oligonucleotides used as 
primers for specific amplification may carry the mutation of interest in the center of the 
molecule (so that amplification depends on differential hybridization; see, e.g., Gibbs, et al., 
1989, Nucl. Acids Res. 17: 2437-2448) or at the extreme 3'-terminus of one primer where, 
under appropriate conditions, mismatch can prevent, or reduce polymerase extension {see, e.g., 
Prossner, 1993. Tibtech. 1 1 : 238). In addition it may be desirable to introduce a novel 
restriction site in the region of the mutation to create cleavage-based detection. See, e.g., 
Gasparini, et al, 1992. Mol. Cell Probes 6: 1. It is anticipated that in certain embodiments 
amplification may also be performed using Taq ligase for amplification. See, e.g., Barany, 
1991. Proc. Natl Acad. Sci. USA 88: 189. In such cases, ligation will occur only if there is a 
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perfect match at the 3 f -terminus of the 5 f sequence, making it possible to detect the presence of 
a known mutation at a specific site by looking fpr the presence or absence of amplification. 

The methods described herein may be performed, for example, by utilizing 
pre-packaged diagnostic kits comprising at least one probe nucleic acid or antibody reagent 
described herein, which may be conveniently used, e.g., in clinical settings to diagnose 
patients exhibiting symptoms or family history of a disease or illness involving an GPCRX 
gene. 

Furthermore, any cell type or tissue, preferably peripheral blood leukocytes, in which GPCRX 
is expressed may be utilized in the prognostic assays described herein. However, any 
biological sample containing nucleated cells may be used, including, for example, buccal 
mucosal cells. 

Pharmacogenomics 

Agents, or modulators that have a stimulatory or inhibitory effect on GPCRX activity 
{e.g., GPCRX gene expression), as identified by a screening assay described herein can be 
administered to individuals to treat (prophylactically or therapeutically) disorders (The 
disorders include metabolic disorders, diabetes, obesity, infectious disease, anorexia, cancer- 
associated cachexia, cancer, neurodegenerative disorders, Alzheimer's Disease, Parkinson's 
Disorder, immune disorders, and hematopoietic disorders, and the various dyslipidemias, 
metabolic disturbances associated with obesity, the metabolic syndrome X and wasting 
disorders associated with chronic diseases and various cancers.) In conjunction with such 
treatment, the pharmacogenomics (i.e., the study of the relationship between an individuals 
genotype and that individual's response to a foreign compound or drug) of the individual may 
be considered. Differences in metabolism of therapeutics can lead to severe toxicity or 
therapeutic failure by altering the relation between dose and blood concentration of the 
pharmacologically active drug. Thus, the pharmacogenomics of the individual permits the 
selection of effective agents (e.g., drugs) for prophylactic or therapeutic treatments based on a 
consideration of the individual's genotype. Such pharmacogenomics can further be used to 
determine appropriate dosages and therapeutic regimens. Accordingly, the activity of GPCRX 
protein, expression of GPCRX nucleic acid, or mutation content of GPCRX genes in an 
individual can be determined to thereby select appropriate agent(s) for therapeutic or 
prophylactic treatment of the individual. 

Pharmacogenomics deals with clinically significant hereditary variations in the 

response to drugs due to altered drug disposition and abnonnal action in affected persons. See 

e.g., Eichelbaum, 1996. Clin. Exp. Pharmacol Physiol, 23: 983-985; Linder, 1997. Clin. 
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Chem.y 43: 254-266. In general, two types of pharmacogenetic conditions can be 
differentiated. Genetic conditions transmitted as a single factor altering the way drugs act on 
the body (altered drug action) or genetic conditions transmitted as single factors altering the 
way the body acts on drugs (altered drug metabolism). These pharmacogenetic conditions can 
occur either as rare defects or as polymorphisms. For example, glucose-6-phosphate 
dehydrogenase (G6PD) deficiency is a common inherited enzymopathy in which the main 
clinical complication is hemolysis after ingestion of oxidant idmg's (^ti-maiiariaist 
sulfonamides, analgesics, nitrofurans) and consumption of fava beans. 

As an illustrative embodiment, the activity of drug metabolizing enzymes is a major 
determinant of both the intensity and duration of drug action. The discovery of genetic 
polymorphisms of drug metabolizing enzymes (e.g., N-acetyltransferase 2 (NAT 2) and 
cytochrome P450 enzymes CYP2D6 and CYP2C19) has provided an explanation as to why 
some patients do not obtain the expected drug effects or show exaggerated drug response and 
serious toxicity after taking the standard and safe dose of a drug. These polymorphisms are 
expressed in two pheriotypes in the population, the extensive metabolizer (EM) and poor 
metabolizer (PM). The prevalence of PM is different among different populations. For 
example, the gene coding for CYP2D6 is highly polymorphic and several mutations have been 
identified in PM, which all lead to the absence of functional CYP2D6. Poor metabolizers of 
CYP2D6 and CYP2C19 quite frequently experience exaggerated drug response and side 
effects when they receive standard doses. If a metabolite is the active therapeutic moiety, PM 
show no therapeutic response, as demonstrated for the analgesic effect of codeine mediated by 
its CYP2D6-formed metabolite morphine. At the other extreme are the so called ultra-rapid 
metabolizers who do not respond to standard doses. Recently, the molecular basis of 
ultra-rapid metabolism has been identified to be due to CYP2D6 gene amplification. 

Thus, the activity of GPCRX protein, expression of GPCRX nucleic acid, or mutation 
content of GPCRX genes in an individual can be determined to thereby select appropriate 
agent(s) for therapeutic or prophylactic treatment of the individual. In addition, 
pharmacogenetic studies can be used to apply genotyping of polymorphic alleles encoding 
drug-metabolizing enzymes to the identification of an individual's drug responsiveness 
phenotype. This knowledge, when applied to dosing or drug selection, can avoid adverse 
reactions or therapeutic failure and thus enhance therapeutic or prophylactic efficiency when 
treating a subject with an GPCRX modulator, such as a modulator identified by one of the 
exemplary screening assays described herein. 
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Monitoring of Effects During Clinical Trials 

Monitoring the influence of agents (e.g. , drugs, compounds) on the expression or 

activity of GPCRX (e ; g. , the ability to modulate aberrant cell proliferation and/or 

differentiation) can be applied not only in basic drug screening, but also in clinical trials. For 

example, the effectiveness of an agent determined by a screening assay as described herein to 

increase GPCRX gene expression, protein levels, or upregulate GPCRX activity, clan be 1 

monitored in clinical trails of subjects exhibiting decreased GPCRX gene expression, protein 

levels, or downregulated GPCRX activity. Alternatively, the effectiveness of an agent 

determined by a screening assay to decrease GPCRX gene expression, protein levels, or 

downregulate GPCRX activity, can be monitored in clinical trails of subjects exhibiting 

increased GPCRX gene expression, protein levels, or upregulated GPCRX activity. In such 

clinical trials, the expression or activity of GPCRX and, preferably, other genes that have been 

implicated in, for example, a cellular proliferation or immune disorder can be used as a "read 

out" or markers of the immune responsiveness of a particular cell. 

By way of example, and not of limitation, genes, including GPCRX, that are 

modulated in cells by treatment with an agent (e.g., compound, drug or small molecule) that 

modulates GPCRX activity {e.g., identified in a screening assay as described herein) can be 

identified. Thus, to study the effect of agents on cellular proliferation disorders, for example, 

in a clinical trial, cells can be isolated and RNA prepared and analyzed for the levels of 

expression of GPCRX and other genes implicated in the disorder. The levels of gene 

expression (i.e., a gene expression pattern) can be quantified by Northern blot analysis or 

RT-PCR, as described herein, or alternatively by measuring the amount of protein produced, 

by one of the methods as described herein, or by measuring the levels of activity of GPCRX or 

other genes. In this manner, the gene expression pattern can serve as a marker, indicative of 

the physiological response of the cells to the agent. Accordingly, this response state may be 

determined before, and at various points during, treatment of the individual with the agent. 

In one embodiment, the invention provides a method for monitoring the effectiveness 

of treatment of a subject with an agent (e.g., an agonist, antagonist, protein, peptide, 

peptidomimetic, nucleic acid, small molecule, or other drug candidate identified by the 

screening assays described herein) comprising the steps of (i) obtaining a pre-administration 

sample from a subject prior to administration of the agent; (ii) detecting the level of expression 

of an GPCRX protein, mRNA, or genomic DNA in the preadministration sample; (Hi) 

obtaining one or more post-administration samples from the subject; (ft) detecting the level of 

expression or activity of the GPCRX protein, mRNA, or genomic DNA in the 
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post-adniinistration samples; (v) comparing the level of expression or activity of the GPCRX 
protein, mRNA, or genomic DNA in the pre-administration sample with the GPCRX protein, 
mRNA, or genomic DNA in the post administration sample or samples; and (vi) altering the 
administration of the agent to the subject accordingly. For example, increased administration 
5 of the agent may be desirable to increase the expression or activity of GPCRX to higher levels 
than detected, i.e., to increase the effectiveness of the agent. Alternatively, decreased 
administration of the agent may be desirable to decrease expression or activity of GPCRX to 
lower levels than detected, i.e., to decrease the effectiveness of the agent. 

Methods of Treatment 

The invention provides for both prophylactic and therapeutic methods of treating a 
subject at risk of (or susceptible to) a disorder or having a disorder associated with aberrant 
GPCRX expression or activity. The disorders include cardiomyopathy, atherosclerosis, 
hypertension, congenital heart defects, aortic stenosis, atrial septal defect (ASD), 
atrioventricular (A-V) canal defect, ductus arteriosus, pulmonary stenosis, subaortic stenosis, 
ventricular septal defect (VSD), valve diseases, tuberous sclerosis, scleroderma, obesity, 
transplantation, adrenoleukodystrophy, congenital adrenal hyperplasia, prostate cancer, 
neoplasm; adenocarcinoma, lymphoma, uterus cancer, fertility, hemophilia, hypercoagulation, 
idiopathic thrombocytopenic purpura, immunodeficiencies, graft versus host disease, AIDS, 
bronchial asthma, Crohn's disease; multiple sclerosis, treatment of Albright hereditary 
osteodystrophy, and other diseases, disorders and conditions of the like. 
These methods of treatment will be discussed more fully, below. 

Disease and Disorders 

Diseases and disorders that are characterized by increased (relative to a subject not 

25 suffering from the disease or disorder) levels or biological activity may be treated with 

Therapeutics that antagonize reduce or inhibit) activity. Therapeutics that antagonize 

activity may be administered in a therapeutic or prophylactic manner. Therapeutics that may 

be utilized include, but are not limited to: (0 an aforementioned peptide, or analogs, 

derivatives, fragments or homologs thereof; (iz) antibodies to an aforementioned peptide; (m) 

30 nucleic acids encoding an aforementioned peptide; (iv) administration of antisense nucleic acid 

and nucleic acids that are "dysfunctional" (i.e., due to a heterologous insertion within the 

■ coding sequences of coding sequences to an aforementioned peptide) that are utilized to 

"knockout" endoggenous function of an aforementioned peptide by homologous. 

recombination (see, e.g., Capecchi, 1989. Science 244: 1288-1292); or (v) modulators ( i.e., 
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inhibitors, agonists and antagonists, including additional peptide mimetic of the invention or 
antibodies specific to a peptide of the invention) that alter the interaction between an 
aforementioned peptide and its binding partner. 

Diseases and disorders that are characterized by decreased (relative to a subject not suffering 
from the disease or disorder) levels or biological activity may be treated with Therapeutics that 
increase (i.e., are agonists to) activity. Therapeutics that upregulate activity maybe 
admmistered m a therapeutic or prophylactic manner. Therapeutics that may be utilized 
include, but are not limited to, an aforementioned peptide, or analogs, derivatives, fragments 
or homologs thereof; or an agonist that increases bioavailability. 

Increased or decreased levels can be readily detected by quantifying peptide and/or RNA, by 
obtaining a patient tissue sample (e.g., from biopsy tissue) and assaying it in vitro for RNA or 
peptide levels, structure and/or activity of the expressed peptides (or mRNAs of an 
aforementioned peptide). Methods that are well-known within the art include, but are not 
limited to, immunoassays (e.g., by Western blot analysis, immunoprecipitation followed by 
15 sodium dodecyl sulfate (SDS) polyacrylamide gel electrophoresis, immunocytochemistry, etc.) 
and/or hybridization assays to detect expression of mRNAs (e.g., Northern assays, dot blots, in 
situ hybridization, and the like). 

Prophylactic Methods 

20 In one aspect, the invention provides a method for preventing, in a subject, a disease or 

condition associated with an aberrant GPCRX expression or activity, by administering to the 
subject an agent that modulates GPCRX expression or at least one GPCRX activity. Subjects 
at risk for a disease that is caused or contributed to by aberrant GPCRX expression or activity 
can be identified by, for example, any or a combination of diagnostic or prognostic assays as 

25 described herein. Administration of a prophylactic agent can occur prior to the manifestation 
of symptoms characteristic of the GPCRX aberrancy, such that a disease or disorder is 
prevented or, alternatively, delayed in its progression. Depending upon the type of GPCRX 
aberrancy, for example, an GPCRX agonist or GPCRX antagonist agent can be used for 
treating the subject. The appropriate agent can be determined based on screening assays 

30 described herein. The prophylactic methods of the invention are further discussed in the 
following subsections. 

Therapeutic Methods 

Another aspect of the invention pertains to methods of modulating GPCRX expression 

• 35 or activity for therapeutic puiposes. The modulatory method of the invention involves 
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contacting a cell with an agent tliat modulates one or more of the activities of GPCRX protein 
activity associated with the cell. An agent that modulates GPCRX protein activity can be an 
agent as described herein, such as a nucleic acid or a protein, a naturally-occurring cognate 
ligand of an GPCRX protein, a peptide, an GPCRX peptidomimetic, or other small molecule. 
In one embodiment, the agent stimulates one or more GPCRX protein activity. Examples of 
such stimulatory agents include active GPCRX protein and a nucleic acid molecule encoding 

or more GPCRX protein activity. Examples of such inhibitory agents include antisense 
GPCRX nucleic acid molecules and anti-GPCRX antibodies. These modulatory methods can 
be performed in vitro (eg., by culturing the cell with the agent) or, alternatively, in vivo (e.g., 
by administering the agent to a subject). As such, the invention provides methods of treating 
an individual afflicted with a disease or disorder characterized by aberrant expression or 
activity of an GPCRX protein or nucleic acid molecule. In one embodiment, the method 
involves administering an agent (e.g., an agent identified by a screening assay described 
herein), or combination of agents that modulates (e.g., up-regulates or down-regulates) 
GPCRX expression or activity. In another embodiment, the method involves administering an 
GPCRX protein or nucleic acid molecule as therapy to compensate for reduced or aberrant 
GPCRX expression or activity. 

Stimulation of GPCRX activity is desirable in situations in which GPCRX is abnormally 
downregulated and/or in which increased GPCRX activity is likely to have a beneficial effect. 
One example of such a situation is where a subject has a disorder characterized by aberrant 
cell proliferation and/or differentiation (e.g., cancer or immune associated disorders). Another 
example of such a situation is where the subject has a gestational disease (e.g., preclampsia). 

Determination of the Biological Effect of the Therapeutic 

In various embodiments of the invention, suitable in vitro or in vivo assays are 
performed to determine the effect of a specific Therapeutic and whether its administration is 
indicated for treatment of the affected tissue. 

In various specific embodiments, in vitro assays may be performed with representative 
cells of the type(s) involved in the patient's disorder, to determine if a given Therapeutic exerts 
the desired effect upon the cell type(s). Compounds for use in therapy may be tested in 
suitable animal model systems including, but not limited to rats, mice, chicken, cows, 
monkeys, rabbits, and the like, prior to testing in human subjects. Similarly, for in vivo 
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testing, any of the animal model system known in the art may be used prior to administration 
to human subjects. 



Prophylactic and Therapeutic Uses of the Compositions of the Invention 

The GPCRX nucleic acids and proteins of the invention are useful in potential 
prophylactic and therapeutic applications implicated in a variety of disorders including, but not 
limited to: metabolic disorders, diabetes, obesity, infectious disease, anorexia, cancer- 
associated cancer, neurodegenerative disorders, Alzheimer's disease, Parkinson's disorder, 
immune disorders, hematopoietic disorders, and the various dyslipidemias, metabolic 
disturbances associated with obesity, the metabolic syndrome X and wasting disorders 
associated with chronic diseases and various cancers. 

As an example, a cDNA encoding the GPCRX protein of the invention may be useful in gene 
therapy, and the protein may be useful when administered to a subject in need thereof. By 
way of non-limiting example, the compositions of the invention will have efficacy for 
treatment of patients suffering from: metabolic disorders, diabetes, obesity, infectious disease, 
anorexia, cancer-associated cachexia, cancer, neurodegenerative disorders, Alzheimer's 
disease, Parkinson's disorder, immune disorders, hematopoietic disorders, and the various 
dyslipidemias. 

Both the novel nucleic acid encoding the GPCRX protein, and the GPCRX protein of the 
invention, or fragments thereof, may also be useful in diagnostic applications, wherein the 
presence or amount of the nucleic acid or the protein are to be assessed. A further use could 
be as an anti-bacterial molecule (i.e., some peptides have been found to possess anti-bacterial 
properties). These materials are further useful in the generation of antibodies which 
immunospecifically-bind to the novel substances of the invention for use in therapeutic or 
diagnostic methods. 

The invention will be further described in the following examples, which do not limit the 
scope of the invention described in the claims. 



Examples 

Example 1 : Identification of GPCRX Nucleic Acids 

TblastN using CuraGen Corporation's sequence file for polypeptides or homologs was 
run against the Genomic Daily Files made available by GenBank or from files downloaded 
from the individual sequencing centers. Exons were predicted by homology and the 
intron/exon boundaries were determined using standard genetic rules. Exons were further 
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selected and refined by means of similarity determination using multiple BLAST (for 
example, tBlastN, BlastX, and BlastN) searches, and, in some instances, GeneScan and Grail. 
Expressed sequences from both public and proprietary databases were also added when 
available to further define and complete the gene sequence. The DNA sequence was then 
manually corrected for apparent inconsistencies thereby obtaining the sequences encoding the 
full-length protein. 

The novel GPCRX target sequences identified in the present invention were subjected 
to the exon linking process to confirm the sequence. PCR primers were designed by starting at 
the most upstream sequence available, for the forward primer, and at the most downstream 
sequence available for the reverse primer. PCR primer sequences were used for obtaining 
different clones. In each case, the sequence was examined, walking inward from the 
respective termini toward the coding sequence, until a suitable sequence that is either unique 
or highly selective was encountered, or, in the case of the reverse primer, until the stop codon 
was reached. Such primers were designed based on in silico predictions for the full length 
cDNA, part (one or more exons) of the DNA or protein sequence of the target sequence, or by 
translated homology of the predicted exons to closely related human sequences from other 
species. These primers were then employed in PCR amplification based on the following pool 
of human cDNAs: adrenal gland, bone marrow, brain - amygdala, brain - cerebellum, brain - 
hippocampus, brain - substantia nigra, brain - thalamus, brain -whole, fetal brain, fetal kidney, 
fetal liver, fetal lung, heart, kidney, lymphoma - Raji, mammary gland, pancreas, pituitary 
gland, placenta, prostate, salivary gland, skeletal muscle, small intestine, spinal cord, spleen, 
stomach, testis, thyroid, trachea, uterus. Usually the resulting amplicons were gel purified, 
cloned and sequenced to high redundancy. The PCR product derived from exon linking was 
cloned into the pCR2.1 vector from Invitrogen. The resulting bacterial clone has an insert 
covering the entire open reading frame cloned into the pCR2.1 vector. The resulting sequences 
from all clones were assembled with themselves, with other fragments in CuraGen 
Corporation's database and with public ESTs. Fragments and ESTs were included as 
components for an assembly when the extent of their identity with another component of the 
assembly was at least 95% over 50 bp. In addition, sequence traces were evaluated manually 
and edited for corrections if appropriate. These procedures provide the sequence reported 
herein. 

Physical clone: Exons were predicted by homology and the intron/exon boundaries 
were determined using standard genetic rules. Exons were further selected and refined by 
means of similarity determination using multiple BLAST (for example, tBlastN, BlastX, and 



153 



WO (12/46229 PCT/USO 1/46530 

BlastN) searches, and, in some instances, GeneScan and Grail. Expressed sequences from both 
public and proprietary databases were also added when available to further define and 
complete the gene sequence. The DNA sequence was then manually corrected for apparent 
inconsistencies thereby obtaining the sequences encoding the full-length protein. 

5 Example 2: Identification of Single Nucleotide Polymorphisms in NOVX nucleic acid 
sequences 

Variant sequences are also included in this application. A variant sequence can include 
a single nucleotide polymorphism (SNP). A SNP can, in some instances, be referred to as a 
"cSNP" to denote that the nucleotide sequence containing the SNP originates as a cDNA. A 

10 SNP can arise in several ways. For example, a SNP may be due to a substitution of one 

nucleotide for another at the polymorphic site. Such a substitution can be either a transition or 
a transversion. A SNP can also arise from a deletion of a nucleotide or an insertion of a 
nucleotide, relative to a reference allele. In this case, the polymorphic site is a site at which 
one allele bears a gap with respect to a particular nucleotide in another allele. SNPs occurring 

15 ' within genes may result in an alteration of the amino acid encoded by the gene at the position 
of the SNP. Intragenic SNPs may also be silent, when a codon including a SNP encodes the 
same amino acid as a result of the redundancy of the genetic code. SNPs occurring outside the 
region of a gene, or in an intron within a gene, do not result in changes in any amino acid 
sequence of a protein but may result in altered regulation of the expression pattern. Examples 

20 include alteration in temporal expression, physiological response regulation, cell type 
expression regulation, intensity of expression, and stability of transcribed message. 

SeqCalling assemblies produced by the exon linking process were selected and 
extended using the following criteria. Genomic clones having regions with 98% identity to all 
or part of the initial or extended sequence were identified by BLASTN searches using the 

25 relevant sequence to query human genomic databases. The genomic clones that resulted were 
selected for further analysis because this identity indicates that these clones contain the 
genomic locus for these SeqCalling assemblies. These sequences were analyzed for putative 
coding regions as well as for similarity to the known DNA and protein sequences. Programs 
used for these analyses include Grail, Genscan, BLAST, HMMER, FASTA, Hybrid and other 

30 relevant programs. 

Some additional genomic regions may have also been identified because selected 
SeqCalling assemblies map to those regions. Such SeqCalling sequences may have 
overlapped with regions defined by homology or exon prediction. They may also be included 
because the location of the fragment was in the vicinity of genomic regions identified by 
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similarity or exon prediction that had been included in the original predicted sequence. The 
sequence so identified was manually assembled and then may have been extended using one 
or more additional sequences taken from CuraGen Corporation's human SeqCalling database. 
SeqCalling fragments suitable for inclusion were identified by the CuraTools™ program 
5 SeqExtend or by identifying SeqCalling fragments mapping to the appropriate regions of the 
genomic clones analyzed. 

The regions defined by the procedures descnbed above were then manually integrated 
and corrected for apparent inconsistencies that may have arisen, for example, from miscalled 
bases in the original fragments or from discrepancies between predicted exon junctions, EST 
1 0 locations and regions of sequence similarity, to derive the final sequence disclosed herein. 
When necessary, the process to identify and analyze SeqCalling assemblies and genomic 
clones was reiterated to derive the full length sequence. 

Example 3. Quantitative expression analysis of clones in various cells and tissues 

The quantitative expression of various clones was assessed using microtiter plates 
1 5 containing RNA samples from a variety of normal and pathology-derived cells, cell lines and 
tissues using real time quantitative PCR (RTQ PCR). RTQ PCR was performed on an Applied 
Biosystems ABI PRISM® 7700 or an ABI PRISM® 7900 HT Sequence Detection System. 
Various collections of samples are assembled on the plates, and referred to as Panel 1 
(containing normal tissues and cancer cell lines), Panel 2 (containing samples derived from 
20 tissues from normal and cancer sources), Panel 3 (containing cancer cell lines), Panel 4 
(containing cells and cell lines from normal tissues and cells related to inflammatory 
conditions), Panel 5D/5I (containing human tissues and cell lines with an emphasis on 
metabolic diseases), AI_comprehensive_paneI (containing normal tissue and samples from 
autoinflammatory diseases), Panel CNSD.01 (containing samples from normal and diseased 
25 brains) and CNS^neurodegenerationjanel (containing samples from normal and Alzheimer's 
diseased brains). 

RNA integrity from all samples is controlled for quality by visual assessment of 
agarose gel electropherograms using 28S and 18S ribosomal RNA staining intensity ratio as a 
guide (2: 1 to 2.5: 1 28s: 1 8s) and the absence of low molecular weight RNAs that would be 
30 indicative of degradation products. Samples are controlled against genomic DNA 

contamination by RTQ PCR reactions run in the absence of reverse transcriptase using probe 
and primer sets designed to amplify across the span of a single exon. 

First, the RNA samples were normalized to reference nucleic acids such as 
constitutively expressed genes (for example, P-actin and GAPDH). Normalized RNA (5 ul) 

155 



WO 02/46229 PCT/US01/46530 

was converted to cDNA and analyzed by RTQ-PCR using One Step RT-PCR Master Mix 
Reagents (Applied Biosystems; Catalog No. 4309169) and gene-specific primers according to 
the manufacturer's instructions. 

In other cases, non-normalized RNA samples were converted to single strand cDNA 
5 (sscDNA) using Superscript II (Invitrogen Corporation; Catalog No. 18064-147) and random 
hexamers according to the manufacturer's instructions. Reactions containing up to 10 \ig of 
total RNA were performed in a volume of 20 \i\ and incubated for 60 minutes at 42°C. This 
reaction can be scaled up to 50 jig of total RNA in a final volume of 100 sscDNA samples 
.are then normalized to reference nucleic acids as described previously, using IX TaqMan® 

10 Universal Master mix (Applied Biosystems; catalog No. 4324020), following the 
manufacturer's instructions. 

Probes and primers were designed for each assay according to Applied Biosystems 
Primer Express Software package (version I for Apple Computer's Macintosh Power PC) or a 
similar algorithm using the target sequence as input. Default settings were used for reaction 

15 conditions and the following parameters were set before selecting primers: primer 

concentration = 250 nM, primer melting temperature (Tm) range = 58°-60°C, primer optimal 
Tm = 59°C, maximum primer difference = 2°C, probe does not have 5 f G, probe Tm must be 
10°C greater than primer Tm, amplicon size 75bp to 1 OObp. The probes and primers selected 
(see below) were synthesized by Synthegen (Houston, TX, USA). Probes were double purified 

20 by HPLC to remove uncoupled dye and evaluated by mass spectroscopy to verify coupling of 
reporter and quencher dyes to the 5' and 3 1 ends of the probe, respectively. Their final 
concentrations were: forward and reverse primers, 900nM each, and probe, 200nM. 

PCR conditions: When working with RNA samples, normalized RNA from each tissue 
and each cell line was spotted in each well of either a 96 well or a 384-well PCR plate 

25 (Applied Biosystems). PCR cocktails included either a single gene specific probe and primers 
set, or two multiplexed probe and primers sets (a set specific for the target clone and another 
gene-specific set multiplexed with the target probe). PCR reactions were set up using 
TaqMan® One-Step RT-PCR Master Mix (Applied Biosystems, Catalog No. 4313803) 
following manufacturer's instructions. Reverse transcription was performed at 48°C for 30 

30 minutes followed by amplification/PCR cycles as follows: 95°C 10 min, then 40 cycles of 

95°C for 15 seconds, 60°C for 1 minute. Results were recorded as CT values (cycle at which a 
given sample crosses a threshold level of fluorescence) using a log scale, with the difference in 
RNA concentration between a given sample and the sample with the lowest CT value being 
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represented as 2 to the power of delta CT. The percent relative expression is then obtained by 
taking the reciprocal of this RNA difference and multiplying by 100. 

When working with sscDNA samples, normalized sscDNA was used as described 
previously for RNA samples. PCR reactions containing one or two sets of probe and primers 
were set up as described previously, using IX TaqMan® Universal Master mix (Applied 
Biosystems; catalog No. 4324020), following the manufacturer's instructions. PCR 



amplification was performed as follows: 95°C 10 min, then 40 cycles of 95°C for 15 seconds, 
60°C for 1 minute. Results were analyzed and processed as described previously. 

Panels 1, 1.1, 1.2, and 1.3D 

10 The plates for Panels 1 , 1 . 1 , 1 .2 and 1 .3D include 2 control wells (genomic DNA 

control and chemistry control) and 94 wells containing cDNA from various samples. The 
samples in these panels are broken into 2 classes: samples derived from cultured cell lines and 
samples derived from primary normal tissues. The cell lines are derived from cancers of the 
following types: lung cancer, breast cancer, melanoma, colon cancer, prostate cancer, CNS 

15 cancer, squamous cell carcinoma, ovarian cancer, liver cancer, renal cancer, gastric cancer and 
pancreatic cancer. Cell lines used in these panels are widely available through the American 
-Type Culture Collection (ATCC), a repository for cultured cell lines, and were cultured using 
the conditions recommended by the ATCC. The normal tissues found on these panels are 
comprised of samples derived from all major organ systems from single adult individuals or 

20 fetuses. These samples are derived from the following organs*, adult skeletal muscle, fetal 

skeletal muscle, adult heart, fetal heart, adult kidney, fetal kidney, adult liver, fetal liver, adult 
lung, fetal lung, various regions of the brain, the spleen, bone marrow, lymph node, pancreas, 
salivary gland, pituitary gland, adrenal gland, spinal cord, thymus, stomach, small intestine, 
colon, bladder, trachea, breast, ovary, uterus, placenta, prostate, testis and adipose. 

25 In the results for Panels 1 , 1 . 1 , 1 .2 and 1 .3D, the following abbreviations are used: 

ca. = carcinoma, 

* = established from metastasis, 

met = metastasis, 

s cell var = small cell variant, 
30 non-s = non-sm = non-small, 

squam = squamous, 

pi. eff = pi effusion = pleural effusion, 

glio = glioma, 

astro = astrocytoma, and 
35 neuro = neuroblastoma. 
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General screening panel vl. 4 

The plates for Panel 1 .4 include 2 control wells (genomic DNA control and chemistry 
control) and 94 wells containing cDNA from various samples. The samples in Panel 1.4 are 
broken into 2 classes: samples derived from cultured cell lines and samples derived from 
primary normal tissues. The cell lines are derived from cancers of the following types: lung 
cancer, breast cancer, melanoma, colon cancer, prostate cancer, CNS cancer, squamous cell 
carcinoma, ovarian cancer, liver cancer, renal cancer, gastric cancer and pancreatic cancer. 
Cell lines used in Panel 1.4 are widely available through the American Type Culture 
Collection (ATCC), a repository for cultured cell lines, and were cultured using the conditions 
recommended by the ATCC. The normal tissues found on Panel 1.4 are comprised of pools of 
samples derived from all major organ systems from 2 to 5 different adult individuals or 
fetuses. These samples are derived from the following organs: adult skeletal muscle, fetal 
skeletal muscle, adult heart, fetal heart, adult kidney, fetal kidney, adult liver, fetal liver, adult 
lung, fetal lung, various regions of the brain, the spleen, bone marrow, lymph node, pancreas, 
salivary gland, pituitary gland, adrenal gland, spinal cord, thymus, stomach, small intestine, 
colon, bladder, trachea, breast, ovary, uterus, placenta, prostate, testis and adipose. 
Abbreviations are as described for Panels 1, 1.1, 1.2, and 1.3D. 

Panels 2D and 2.2 

The plates for Panels 2D and 2.2 generally include 2 control wells and 94 test samples 
composed of RNA or cDNA isolated from human tissue procured by surgeons working in 
close cooperation with the National Cancer Institute's Cooperative Human Tissue Network 
(CHTN) or the National Disease Research Initiative (NDRI). The tissues are derived from 
human malignancies and in cases where indicated many malignant tissues have "matched 
margins" obtained from noncancerous tissue just adjacent to the tumor. These are termed 
normal adjacent tissues and are denoted "NAT" in the results below. The tumor tissue and the 
"matched margins" are evaluated by two independent pathologists (the surgical pathologists 
and again by a pathologist at NDRI or CHTN). This analysis provides a gross 
histopatholpgical assessment of tumor differentiation grade. Moreover, most samples include 
the original surgical pathology report that provides information regarding the clinical stage of 
the patient. These matched margins are taken from the tissue surrounding (i.e. immediately 
proximal) to the zone of surgery (designated "NAT", for normal adjacent tissue, in Table RR). 
In addition, RNA and cDNA samples were obtained from various human tissues derived from 
autopsies performed on elderly people or sudden death victims (accidents, etc.). These tissues 
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were ascertained to be free of disease and were purchased from various commercial sources 
such as Clontech (Palo Alto, CA), Research Genetics, and Invitrogen. 



Pauel 3D 

The plates of Panel 3D are comprised of 94 cDNA samples and two control samples. 
Specifically, 92 of these samples are derived from cultured human cancer cell lines, 2 samples 
of human primary cerebellar tissue and 2 controls. The human cell lines are generally obtained 
from ATCC (American Type Culture Collection), NCI or the German tumor cell bank and fall 
into the following tissue groups: Squamous cell carcinoma of the tongue, breast cancer, 
prostate cancer, melanoma, epidermoid carcinoma, sarcomas, bladder carcinomas, pancreatic 
cancers, kidney cancers, leukemias/lymphomas, ovarian/uterine/cervical, gastric, colon, lung 
and CNS cancer cell lines. In addition, there are two independent samples of cerebellum. 
These cells are all cultured under standard recommended conditions and RNA extracted using 
the standard procedures. The cell lines in panel 3D and 1.3D are of the most common cell lines 
used in the scientific literature. 

Panels 4D, 4R, and 4.1D 

Panel 4 includes samples on a 96 well plate (2 control wells, 94 test samples) 
composed of RNA (Panel 4R) or cDNA (Panels 4D/4.1D) isolated from various human cell 
lines or tissues related to inflammatory conditions. Total RNA from control normal tissues 
such as colon and lung (Stratagene, La Jolla, CA) and thymus and kidney (Clontech) was 
employed. Total RNA from liver tissue from cirrhosis patients and kidney from lupus patients 
was obtained from BioChain (Biochain Institute, Inc., Hayward, CA). Intestinal tissue for 
RNA preparation from patients diagnosed as having Crohn's disease and ulcerative colitis was 
obtained from the National Disease Research Interchange (NDRI) (Philadelphia, PA). 

Astrocytes, lung fibroblasts, dermal fibroblasts, coronary artery smooth muscle cells, 
small airway epithelium, bronchial epithelium, microvascular dermal endothelial cells, 
microvascular lung endothelial cells, human pulmonary aortic endothelial cells, human 
umbilical vein endothelial cells were all purchased from Clonetics (Walkersville, MD) and 
grown in the media supplied for these cell types by Clonetics. These primary cell types were 
activated with various cytokines or combinations of cytokines for 6 and/or 12-14 hours, as 
indicated. The following cytokines were used; IL-1 beta at approximately l-5ng/ml, TNF 
alpha at approximately 5-10ng/ml, IFN gamma at approximately 20-50ng/ml, IL-4 at 
approximately 5-10ng/mI, IL-9 at approximately 5-10ng/ml, IL-13 at approximately 5- 
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10ng/ml. Endothelial cells were sometimes starved for various times by culture in the basal 
media from Clonetics with 0.1% serum. 

Mononuclear cells were prepared from blood of employees, at CuraGen Corporation, 
using Ficoll. LAK cells were prepared from these cells by culture in DMEM 5% FCS 
5 (Hyclone), lOO^M non essential amino acids (Gibco/Life Technologies, Rockville, MD), 
ImM sodium pyruvate (Gibco), mercaptoethanol 5.5xlO" 5 M (Gibco), and lOmM Hepes 

(Gibco) and Interleukin 2 for 4-6 days. Cells were then either activated with 10-20ng/ml f^^^^^**«** 
and l-2ng/ml ionomycin, IL-12 at 5-10ng/ml, IFN gamma at 20-50ng/ml and IL-18 at 5- 
lOng/ml for 6 hours. In some cases, mononuclear cells were cultured for 4-5 days in DMEM 

10 5% FCS (Hyclone), lOO^M non essential amino acids (Gibco), ImM sodium pyruvate 
(Gibco), mercaptoethanol 5.5xl0~ 5 M (Gibco), and lOmM Hepes (Gibco) with PHA 
(phytohemagglutinin) or P WM (pokeweed mitogen) at approximately 5jag/ml. Samples were 
taken at 24, 48 and 72 hours for RNA preparation. MLR (mixed lymphocyte reaction) samples 
were obtained by taking blood from two donors, isolating the mononuclear cells using Ficoll 

1 5 and mixing the isolated mononuclear cells 1 : 1 at a final concentration of approximately 

2xl0 6 cells/ml in DMEM 5% FCS (Hyclone), lOO^M non essential amino acids (Gibco), ImM 
sodium pyruvate (Gibco), mercaptoethanol (5.5xl0' 5 M) (Gibco), and lOmM Hepes (Gibco). 
The MLR was cultured and samples taken at various time points ranging from 1- 7 days for 
RNA preparation. 

20 Monocytes were isolated from mononuclear cells using CD14 Miltenyi Beads, +ve VS 

selection columns and a Vario Magnet according to the manufacturer's instructions. 
Monocytes were differentiated into dendritic cells by culture in DMEM 5% fetal calf serum 
(FCS) (Hyclone, Logan, UT), 100nM non essential amino acids (Gibco), ImM sodium 
pyruvate (Gibco), mercaptoethanol 5.5xl0 _5 M (Gibco), and lOmM Hepes (Gibco), 50ng/ml 

25 GMCSF and 5ng/ml IL-4 for 5-7 days. Macrophages were prepared by culture of monocytes 
for 5-7 days in DMEM 5% FCS (Hyclone), IOOjiM non essential amino acids (Gibco), ImM 
sodium pyruvate (Gibco), mercaptoethanol 5.5x10^ (Gibco), lOmM Hepes (Gibco) and 
10% AB Human Serum or MCSF at approximately 50ng/ml. Monocytes, macrophages and 
dendritic cells were stimulated for 6 and 12-14 hours with lipopolysaccharide (LPS) at 

30 1 OOng/ml. Dendritic cells were also stimulated with anti-CD40 monoclonal antibody 
(Pharmingen) at lOfig/ml for 6 and 12-14 hours. 

CD4 lymphocytes, CD8 lymphocytes and NK cells were also isolated from 
mononuclear cells using CD4, CD8 and CD56 Miltenyi beads, positive VS selection columns 
and a Vario Magnet according to the manufacturer's instructions. CD45RA and CD45RO CD4 
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lymphocytes were isolated by depleting mononuclear cells of CD8, CD56, CD14 and CD19 
cells using CDS, CD56, GD14 and CD19 Miltenyi beads and positive selection. CD45RO 
beads were then used to isolate the CD45RO CD4 lymphocytes with the remaining cells being 
CD45RA CD4 lymphocytes. CD45RA CD4, CD45RO CD4 and CD8 lymphocytes were 
placed in DMEM 5% FCS (Hyclone), lOOfiM non essential amino acids (Gibco), ImM 
sodium pyruvate (Gibco), mercaptoethanol 5.5xlO" 5 M (Gibco), and lOmM Hepes (Gibco) and 
plated at 1 0 6 cells/ml onto Falcon 6 well tissue culture plates that had been coated overnight 
with 0.5ng/ml anti-CD28 (Pharmingen) and 3ug/ml anti-CD3 (OKT3, ATCC) in PBS. After 6 
and 24 hours^ the cells were harvested for RNA preparation. To prepare chronically activated 
CD8 lymphocytes, we activated the isolated CD8 lymphocytes for 4 days on anti-CD28 and 
anti-CD3 coated plates and then harvested the cells and expanded them in DMEM 5% FCS 
(Hyclone), 1 OO^M non essential amino acids (Gibco), ImM sodium pyruvate (Gibco), 
mercaptoethanol 5.5x1 0" 5 M (Gibco), and lOmM Hepes (Gibco) and H^2. The expanded CD8 
cells were then activated again with plate bound anti-CD3 and anti-CD28 for 4 days and 
expanded as before. RNA was isolated 6 and 24 hours after the second activation and after 4 
days of the second expansion culture. The isolated NK cells were cultured in DMEM 5% FCS 
(Hyclone), IOOjiM non essential amino acids (Gibco), ImM sodium pyruvate (Gibco), 
mercaptoethanol 5.5xlO* 5 M (Gibco), and lOmM Hepes (Gibco) and IL-2 for 4-6 days before 
RNA was prepared. 

To obtain B cells, tonsils were procured from NDRI. The tonsil was cut up with sterile 
dissecting scissors and then passed through a sieve. Tonsil cells were then spun down and 
resupended at 10 6 cells/ml in DMEM 5% FCS (Hyclone), IOOjiM non essential amino acids 
(Gibco), ImM sodium pyruvate (Gibco), mercaptoethanol 5.5x10"^ (Gibco), and lOmM 
Hepes (Gibco). To activate the cells, we used PWM at 5jig/ml or anti-CD40 (Pharmingen) at 
approximately lO^g/ml and IL-4 at 5-10ng/ml. Cells were harvested for RNA preparation at 
24,48 and 72 hours. 

To prepare the primary and secondary Thl/Th2 and Trl cells, six-well Falcon plates 
were coated overnight with lOjig/ml anti-CD28 (Pharmingen) and 2ng/ml OKT3 (ATCC), and 
then washed twice with PBS. Umbilical cord blood CD4 lymphocytes (Poietic Systems, 
German Town, MD) were cultured at 10 5 -10 6 cells/ml in DMEM 5% FCS (Hyclone), lOOjiMf 
non essential amino acids (Gibco), ImM sodium pyruvate (Gibco), mercaptoethanol 5.5x10" 
5 M (Gibco), lOmM Hepes (Gibco) and IL-2 (4ng/ml). IL-12 (5ng/ml) and anti-IL4 (lfig/ml) 
were used to direct to Thl, while IL-4 (5ng/ml) and anti-IFN gamma (lfig/ml) were used to 
direct to Th2 and EL-10 at 5ng/ml was used to direct to Trl. After 4-5 days, the activated Thl, 
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Th2 and Trl lymphocytes were washed once in DMEM and expanded for 4-7 days in DMEM 
5% FCS (Hyclone), IOOjiM non essential amino acids (Gibco), ImM sodium pyruvate 
(Gibco), mercaptoethanol 5.5xl0' 5 M (Gibco), lOmM Hepes (Gibco) and DL-2 (lng/ml). 
Following this, the activated Thl, Th2 and Trl lymphocytes were re-stimulated for 5 days 
with anti-CD28/OKT3 and cytokines as described above, but with the addition of anti-CD95L 
(lUg/ml) to prevent apoptosis. After 4-5 days, the Thl, Th2 and Trl lymphocytes were 
washed and then expanded again with IL-2 for 4-7 days. Activated Thl and Th2 lymphocytes 
were maintained in this way for a maximum of three cycles. RNA was prepared from primary 
and secondary Thl , Th2 and Trl after 6 and 24 hours following the second and third 
activations with plate bound anti-CD3 and anti-CD28 mAbs and 4 days into the second and 
third expansion cultures in Interleukin 2. 

The following leukocyte cells lines were obtained from the ATCC: Ramos, EOL-1, 
KU-812. EOL cells were further differentiated by culture in O.lmM dbcAMP at 5xl() 5 cells/ml 
for 8 days, changing the media every 3 days and adjusting the cell concentration to 
5xl0 5 cells/ml. For the culture of these cells, we used DMEM or RPMI (as recommended by 
the ATCC), with the addition of 5% FCS (Hyclone), lOOfiM non essential amino acids 
(Gibco), ImM sodium pyruvate (Gibco), mercaptoethanol 5.5x1 0" 5 M (Gibco), lOmM Hepes 
(Gibco). RNA was either prepared from resting cells or cells activated with PMA at lOng/ml 
and ionomycin at 1 ng/ml for 6 and 14 hours. Keratinocyte line CCD 1 06 and an airway 
epithelial tumor line NCI-H292 were also obtained from the ATCC. Both were cultured in 
DMEM 5% FCS (Hyclone), 100[iM non essential amino acids (Gibco), ImM sodium pyruvate 
(Gibco), mercaptoethanol 5.5xlO" 5 M (Gibco), and lOmM Hepes (Gibco). CCD1 106 cells were 
activated for 6 and 14 hours with approximately 5 ng/ml TNF alpha and lng/ml EL-1 beta, 
while NCI-H292 cells were activated for 6 and 14 hours with the following cytokines: 5ng/ml 
IL-4, 5ng/ml DL-9, 5ng/ml EL- 13 and 25ng/ml DFN gamma. 

For these cell lines and blood cells, RNA was prepared by lysing approximately 
10 7 cells/ml using Trizol (Gibco BRL). Briefly, 1/10 volume of bromochloropropane 
(Molecular Research Corporation) was added to the RNA sample, vortexed and after 10 
minutes at room temperature, the tubes were spun at 14,000 rpm in a Sorvall SS34 rotor. The 
aqueous phase was removed and placed in a 15ml Falcon Tube. An equal volume of 
isopropanol was added and left at -20°C overnight. The precipitated RNA was spun down at 
9,000 rpm for 15 min in a Sorvall SS34 rotor and washed in 70% ethanol. The pellet was 
redissolved in 300^1 of RNAse-free water and 35nl buffer (Promega) 5\i\ DTT, 7|il RNAsin 
and 8^1 DNAse were added. The tube was incubated at 37°C for 30 minutes to remove 
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contaminating genomic DNA, extracted once with phenol chloroform and re-precipitated with 
1/10 volume of 3M sodium acetate and 2 volumes of 100% ethanol. The RNA was spun down 
and placed in RNAse free water. RNA was stored at -80°C. 

AI_comprehensive panel_vl.O 

The plates for AI_comprehensive paneljvl.O include two control wells and 89 test 
samples comprised of cDNA isolated from surgical and postmortem human tissues obtained 
from the Backus Hospital and Clinomics (Frederick, MD). Total RNA was extracted from 
tissue samples from the Backus Hospital in the Facility at CuraGen. Total RNA from other 
tissues was obtained from Clinomics. 

Joint tissues including synovial fluid, synovium, bone and cartilage were obtained from 
patients undergoing total knee or hip replacement surgery at the Backus Hospital. Tissue 
samples were immediately snap frozen in liquid nitrogen to ensure that isolated RNA was of 
optimal quality and not degraded. Additional samples of osteoarthritis and rheumatoid arthritis 
joint tissues were obtained from Clinomics. Normal control tissues were supplied by 
Clinomics and were obtained during autopsy of trauma victims. 

Surgical specimens of psoriatic tissues and adjacent matched tissues were provided as 
total RNA by Clinomics. Two male and two female patients were selected between the ages of 
25 and 47. None of the patients were taking prescription drugs at the time samples were 
isolated. 

Surgical specimens of diseased colon from patients with ulcerative colitis and Crohns 
disease and adjacent matched tissues were obtained from Clinomics. Bowel tissue from three 
female and three male Crohn's patients between the ages of 41-69 were used. Two patients 
were not on prescription medication while the others were taking dexamethasone, 
phenobarbital, or tylenol. Ulcerative colitis tissue was from three male and four female 
patients. Four of the patients were taking lebvid and two were on phenobarbital. 

Total RNA from post mortem lung tissue from trauma victims with no disease or with 
emphysema, asthma or COPD was purchased from Clinomics. Emphysemai patients ranged in 
age from 40-70 and all were smokers, this age range was chosen to focus on patients with 
cigarette-linked emphysema and to avoid those patients with alpha-lanti-trypsin deficiencies. 
Asthma patients ranged in age from 36-75, and excluded smokers to prevent those patients that 
could also have CQPD. COPD patients ranged in age from 35-80 and included both smokers 
and non-smokers. Most patients were taking corticosteroids, and bronchodilators. 
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Li the labels employed to identify tissues in the AI_comprehensive panel_vl.O panel, 

the following abbreviations are used: 

AI = Autoimmunity 

Syn = Synovial 

Normal = No apparent disease 

Rep22 /Rep20 = individual patients 

RA = Rheumatoid arthritis 

Backus = From Backus Hospital 

OA = Osteoarthritis 

(SS) (BA) (MF) - Individual patients 

Adj = Adjacent tissue 

Match control = adjacent tissues 

-M = Male 

-F = Female 

COPD = Chronic obstructive pulmonary disease 
Panels 5D and 51 

The plates for Panel 5D and 51 include two control wells and a variety of cDNAs 
isolated from human tissues and cell lines with an emphasis on metabolic diseases. Metabolic 
tissues were obtained from patients enrolled in the Gestational Diabetes study. Cells were 
obtained during different stages in the differentiation of adipocytes from human mesenchymal 
stem cells. Human pancreatic islets were also obtained. 

In the Gestational Diabetes study subjects are young (18-40 years), otherwise healthy 

women with and without gestational diabetes undergoing routine (elective) Caesarean section. 

After delivery of the infant, when the surgical incisions were being repaired/closed, the 

obstetrician removed a small sample. 

Patient 2: Diabetic Hispanic, overweight, not on insulin 
Patient 7-9: Nondiabetic Caucasian and obese (BMI>30) 
Patient 10: Diabetic Hispanic, overweight, on insulin 
Patient* 1 1 : Nondiabetic African American and overweight 
Patient 12: Diabetic Hispanic on insulin 

Adipocyte differentiation was induced in donor progenitor cells obtained from Osirus 

(a division of Clonetics/BioWhittaker) in triplicate, except for Donor 3U which had only two 

replicates. Scientists at Clonetics isolated, grew and differentiated human mesenchymal stem 

cells (HuMSCs) for CuraGen based on the published protocol found in Mark F. Pittenger, et 

al., Multilineage Potential of Adult Human Mesenchymal Stem Cells Science Apr 2 1999: 

143-147. Clonetics provided Trizol lysates or frozen pellets suitable for mRNA isolation and 

ds cDNA production. A general description of each donor is as follows: 

Donor 2 and 3 U: Mesenchymal Stem cells, Undifferentiated Adipose 
Donor 2 and 3 AM: Adipose, AdiposeMidway Differentiated 
Donor 2 and 3 AD: Adipose, Adipose Differentiated 
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Human cell lines were generally obtained from ATCC (American Type Culture 
Collection), NCI or the German tumor cell bank and fall into the following tissue groups: 
kidney proximal convoluted tubule, uterine smooth muscle cells, small intestine, liver HepG2 
cancer cells, heart primary stromal cells, and adrenal cortical adenoma cells. These cells are all 
cultured under standard recommended conditions and RNA extracted using the standard 
procedures. All samples were processed at CuraGen to produce single stranded cDNA. 

Panel 51 contains all samples previously described with the addition of pancreatic islets 
from a 58 year old female patient obtained from the Diabetes Research Institute at the 
University of Miami School of Medicine. Islet tissue was processed to total RNA at an outside 
source and delivered to CuraGen for addition to panel 51. 

In the labels employed to identify tissues in the 5D and 51 panels, the following 
abbreviations are used: 

GO Adipose = Greater Omentum Adipose 
SK= Skeletal Muscle 
UT = Uterus 
PL = Placenta 

AD = Adipose Differentiated 

AM = Adipose Midway Differentiated 

U = Undifferentiated Stem Cells 

Panel CNSD.01 

The plates for Panel CNSD.01 include two control wells and 94 test samples 
comprised of cDNA isolated from postmortem human brain tissue obtained from the Harvard 
Brain Tissue Resource Center. Brains are removed from calvaria of donors between 4 and 24 
hours after death, sectioned by neuroanatomists, and frozen at -80°C in liquid nitrogen vapor. 
All brains are sectioned and examined by neuropathologists to confirm diagnoses with clear 
associated neuropathology. 

Disease diagnoses are taken from patient records. The panel contains two brains from 
each of the following diagnoses: Alzheimer's disease, Parkinson's disease, Huntington's 
disease, Progressive Supernuclear Palsy, Depression, and "Normal controls". Within each of 
these brains, the following regions are represented: cingulate gyrus, temporal pole, globus 
palladus, substantia nigra, Bnodman Area 4 (primary motor strip), Brodman Area 7 (parietal 
cortex), Brodman Area 9 (prefrontal cortex), and Brodman area 17 (occipital cortex). Not all 
brain regions are represented in all cases; e.g., Huntington's disease is characterized in part by 
neurodegeneration in the globus palladus, thus this region is impossible to obtain from 
confirmed Huntington's cases. Likewise Parkinson's disease is characterized by degeneration 
of the substantia nigra making this region more difficult to obtain. Normal control brains were 
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examined for neuropathology and found to be free of any pathology consistent with 
neurodegeneration. 



In the labels employed to identify tissues in the CNS panel, the following abbreviations 
are used; 

5 PSP = Progressive supranuclear palsy 

Sub Nigra = Substantia nigra 

Temp Pole = Temporal pole 
Cing Gyr = Cingulate gyrus 
10 BA 4 - Brodman Area 4 

Panel CNS_Neurodcgeneration_V1.0 

The plates for Panel CNS_Neurodegeneration_V 1 .0 include two control wells and 47 
test samples comprised of cDNA isolated from postmortem human brain tissue obtained from 
the Harvard Brain Tissue Resource Center (McLean Hospital) and the Human Brain and 
15 Spinal Fluid Resource Center (VA Greater Los Angeles Healthcare System). Brains are 
removed from calvaria of donors between 4 and 24 hours after death, sectioned by 
neuroanatomists, and frozen at -80°C in liquid nitrogen vapor. All brains are sectioned and 
examined by neuropathologists to confirm diagnoses with clear associated neuropathology. 
Disease diagnoses are taken from patient records. The panel contains six brains from 
20 Alzheimer's disease (AD) patients, and eight brains from ''NonnaLcontrols" who showed no 
evidence of dementia prior to death. The eight normal control brains are divided into two 
categories: Controls with no dementia and no Alzheimer's like pathology (Controls) and 
controls with no dementia but evidence of severe Alzheimer's like pathology, (specifically 
senile plaque load rated as level 3 on a scale of 0-3; 0 = no evidence of plaques, 3 = severe AD 
25 senile plaque load). Within each of these brains, the following regions are represented: 
hippocampus, temporal cortex (Brodman Area 21), parietal cortex (Brodman area 7), and 
occipital cortex (Brodman area 17). These regions were chosen to encompass all levels of 
neurodegeneration in AD. the hippocampus is a region of early and severe neuronal loss in 
AD; the temporal cortex is known to show neurodegeneration in AD after the hippocampus; 
30 the parietal cortex shows moderate neuronal death in the late stages of the disease; the 

occipital cortex is spared in AD and therefore acts as a "control" region within AD patients. 
Not all brain regions are represented in all cases. 

In the labels employed to identify tissues in the CNSJNeurodegenerationJVl .0 panel, • 
the following abbreviations are used: . 
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AD = Alzheimer's disease brain; patient was demented and showed AD-like pathology 
upon autopsy 

Control = Control brains; patient not demented, showing no neuropathology 
Control (Path) = Control brains; pateint not demented but showing sever AD-like 
5 pathology 

SupTemporal Ctx = Superior Temporal Cortex 
Inf Temporal Ctx = Inferior Temporal Cortex 

GPCRla and GPCRlb 

Expression of these GPCR1 genes (also referred to as SC351 13271_A_dal, CG55798- 
10 03) was assessed using the primer-probe sets Agl533 and Ag2269, described in Tables 16 and 
17. Results of the RTQ-PCR runs are shown in Tables 18, 19, 20, 21, 22, 23 and 24. 



Table 16 . Probe Name Agl533 



Primers 


Sequences 


Length 


Start 
Position 


SEQID 
NO: 


Forward 


5 ' -accatcatcaagagtgctatgg-3 ' 


22 


431 


119 


Probe 


TET-5 * -tcctttcgaagcttctgcatcatcct-3 ' - 
TAMRA 


26 


458 


120 


Reverse 


5 * -aggcatgtcagcaagaatacat-3 ' 


22 


489 


121 



Table 17 . Probe Name Ag2269 



Primers 


Sequences 


Length 


Start 
Position 


SEQID 
NO: 


Forward 


5 ' -atggcatttgatcgctatgtag-3 1 


22 


365 


122 


Probe 


TET-5 ' -tgagatataccaccatcttgactccca-3 • - 
TAMRA 


27 


402 


123 


Reverse 


5 ' -ccatagcactcttgatgatggt-3 1 


22 


431 


124 



Table 18 . CNS_neurodegeneration_vl.0 



Tissue Name 


Rel. Exp.(%)Agl533, 
Run 225432469 


Tissue Name 


Rel. Exp.(%)Agl533, 
Run 225432469 


AD 1 Hippo 


36.6 


Control (Path) 3 
Temporal Ctx 


16.5 


AD 2 Hippo. 


11.6 


Control (Path) 4 
Temporal Ctx 


42.9 


AD 3 Hippo 


50.7 


AD 1 Occipital Ctx 


39.2 


AD 4 Hippo 


75.3 


AD 2 Occipital Ctx 
(Missing) 


0.0 


AD 5 Hippo 


20.4 


AD 3 Occipital Ctx 


25.9 


AD 6 Hippo 


69.3 


\AD 4 Occipital Ctx 


82.9 


Control 2 Hippo 


22.5 . 


AD 5 Occipital Ctx 


11.0 
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Control 4 Hippo 


53.2 


AD. 5 Occipital Ctx 


7.1 


Control (Path) 3 
Hippo 


29 7 


Control 1 Occipital 
Ctx 


1 1.7 


AD 1 Temnoral Ctx 


96 6 


Control 2 Occipital 
Ctx 


70 1 


AD 2 Temnnral Ctx 


J*r.U 


Control 3 Occipital 
Ctx 




AfT 1 Tern nSr^l^Chc 


J*f .J 


SQn^PliQscjpitd^ 
Ctx 




AD 4 Tpmnnral Ptv 


OO.J 


Control (Path) 1 
Occipital Ctx 


Ol 1 


AD 5 Inf Temporal 
Ctx 


00 8 


Control (Path) 2 
Occipital Ctx 


1 il 1 


AD 5 Sup Temporal 
Ctx 


JJ.Z* 


Control (Path) 3 
Occipital Ctx 


JJ.i 


AD 6 Inf Temporal 
Ctx 


OZ.U 


Control (Path) 4 
Occipital Ctx 


jU.o. 


AD 6 Sup Temporal 
Ctx 


jj.j 


Control 1 Parietal 
Ctx 


1 C 9 


Control 1 Temporal 
Ctx 


J.J 


Control 2 Parietal 
Ctx 


oy.j 


Control 2 Temporal 
Ctx 


10 6 


Control 3 Parietal 
Ctx 


a i 

O.J 


Control 3 Temporal 
Ctx 


38 7 

JO. / 


Control (Path) 1 
Parietal Ctx 




Control 3 Temporal 
Ctx 


17.0 


Control (Path) 2 
Parietal Ctx 


18.4 


Control (Path) 1 
Temporal Ctx 


29.1 


Control (Path) 3 
Parietal Ctx 


26.8 


Control (Path) 2 
Temporal Ctx 


23.7 


Control (Path) 4 
Parietal Ctx 


100.0 



Table 19 . General_screening_jpanel_vl.4 



Tissue Name 


Rel. Exp.(%) Ag2269, 
Run 216861070 


Tissue Name 


Rel.Exp.(%)Ag2269, 
Run 216861070 


Adipose 


4.2 


Renal ca. TK-10 


0.7 


Melanoma* 
Hs688(A).T 


0.3 


Bladder 


16.0 


Melanoma* 
Hs688(B).T 


1.2 


Gastric ca. (liver met.) 
NCI-N87 


8.7 


Melanoma* M14 


0.1 


Gastric ca. KATO m 


0.0 


Melanoma* 
LOXIMVI 


0.0 


Colon ca. SW-948 


0.3 


Melanoma* SK- 
MEL-5 


0.2 


Colon ca. SW480 


0.0 
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Squamous cell 
carcinoma SCC-4 


100 0 


Colon ca.* (SW480 
met) SW620 


V. 1 


Testis Pool 


3.2 


Colon ca. HT29 


0.0 


Prostate ca.* (bone 
met)PC-3 


1.3 


Colon ca.HCT-1 16 


0.7 


Prostate Pool 


8.1 


Colon ca. CaCo-2 


0.2 


Placenta 


1.4 


Colon cancer tissue 


0.5 


U.teiws>Ifool ^ ^ 




■ Golon.ca. SW*HJi6. . « 




Ovarian ca. 
OVCAR-3 


10.4 


Colon ca. Colo-205 


0.0 


Ovarian ca. SK-OV- 
3 


38.2 


Colon ca. SW-48 


0.0 


Ovarian ca. 
OVCAR-4 


A A 
0.0 


Colon Pool 


6.5 


Ovarian ca. 
OVCAR-5 


1.3 


Small Intestine Pool 


17.7 


Ovarian ca. IGROV- 
1 


0.1 


oiv/iiiclL/iJ xUUl 


1 1 A 
1 1.0 


Ovarian ca 
OVCAR-8 


0.1 


JDUilC AVlalTUW roul 


3.5 


Ovary 


4.6 


Fetal Heart 


6.5 ; 


Breast ca. MCF-7 


0.1 


Heart Pool 


4.1 


Breast ca. MDA- 
MB-231 


0.1 


Lymph Node Pool 


13.6 


Breast ca. BT 549 


7.7 


Fetal Skeletal Muscle 


3.3 


Breast ca. T47D 


9.1 


Skeletal Muscle Pool 


0.5 


Breast ca. MDA-N j 8.4 


Spleen Pool 


8.9 


Breast Pool 


17.4 


Thymus Pool 


8.2 


Trachea 


9.0 


CNS cancer (glio/astro) 
U87-MG 


0.3 


Lung 


5.1 


CNS cancer (glio/astro) 
U-118-MG 


1.0 


Fetal Lung 


25.3 


CNS cancer 
(neuro;met) SK-N-AS 


0.0 


Lung ca.NCI-N417 


0.0 


CNS cancer (astro) SF- 
539 


0.7 


Lungca. LX-1 


0.0 


CNS cancer (astro) 
SNB-75 


2.1 


Lung ca. NCI-H146 


0.7 ; 


CNS cancer (glio) 
3NB-19 


A 1 
0.1 


Lung ca. SHP-77 


0.0 \ 


JNS cancer (gho) SF- 

m 


6.8 


Lung ca. A549 


0.4 ] 


3rain (Amygdala) Pool 


0.7 


Lung ca. NCI-H526 


0.0 I 


3rain (cerebellum) 


0.1 


Lung ca. NCI-H23 


1.6 I 


Jrain (fetal) 


2.1 
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Lung ca. NCI-H460 


51.8 


Brain (Hippocampus) 
Pool 


1.1 


Lung ca. HOP-62 


3.4 


Cerebral Cortex Pool 


0.4 


Lung ca. NCI-H522 


0.1 


Brain (Substantia nigra) 
Pool 


0.2 


Liver 


A 1 

0.2 


Brain (Thalamus) Pool 


A A 

0.9 


Fetal Liver 


2.6 


Brain (whole) 


A H 

0.7 


Jbiy A er«Ga^ldepisr2 ^ w. 


A A 






Kidney Pool 


20.0 


A J 1 /"II J 

Adrenal Gland 


3.9 


reiai jsjaney 


Zj.U 


Pituitary gland Pool 


U.z 


Renal ca. 786-0 


0;3 


Salivary Gland 


0.4 


Renal ca. A498 


1.1 


Thyroid (female) 


0.5 


Renal ca. ACHN 


0.9 


Pancreatic ca. CAPAN2 


0.4 


Renal ca. UO-31 


1.1 


Pancreas Pool 


10.2 



Table 20 . General_screening_panel_vl.5 



Tissue Name 


Rel. Exp.(%) 
Agl533, Run 
228632846 


Rel. Exp.(%) 
Ag2269, Run 
229393891 


Tissue Name 


Rel. Exp.(%) 
Agl533, Run 
228632846 


Rel. Exp.(%) 
Ag2269, Run 
229393891 


Adipose 


12.9 


7.7 


Renal ca. TK-10 


! 2.4 


1.2 


Melanoma* 
Hs688(A).T 


1.5 


1.7 


Bladder 


43.8 


24.7 


Melanoma* 
Hs688(B).T 


0.4 


2.8 


Gastric ca. (liver 
met.)NCI-N87 


54.7 


46.3 


Melanoma* 
M14 


0.0 


0.0 


Gastric ca. 
KATOffl 


0.4 


1.1 


Melanoma* 
LOXIMVI 


0.5 


0.8 


Colon ca. SW- 
948 


• 0.0 


0.0 


Melanoma* 
SK-MEL-5 


0.3 


1.2 


Colon ca. SW480 


0.0 


0.0 


Squamous cell 

carcinoma 

SCC-4 


. 0.0 


1.3 


Colon ca.* 

(SW480met) 

SW620 


0.0 


0.0 


Testis Pool 


15.1 


17.6 


Colon ca. HT29 


0.0 


1.0 


Prostate ca.* 
(bone met) 
PC-3 


1.9 


2.0 


Colon ca. HCT- 
116 


2.8 


2.4 


Prostate Pool 


23.7 


17.9 


Colon ca. CaCo-2 


0.7 


1.3 


Placenta 


2.9 


5.1 


Colon cancer 
tissue 


1.5 


4.5 


Uterus Pool 


11.5 


15.5 


Colon ca. 
SW1116 


0.3 


0.0 


Ovarian ca. 
OVCAR-3 


25.5 


20.2 . 


Colon ca. Colo- 
205 


0.0 


0.5 
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Ovarian ca. 
SK-OV-3 


C7 7 
O /, / 


rvi a 

>1.4 


Colon ca. S W-48 


0.0 


A A 
0.0 


Ovarian ca. 
OVCAR-4 


U.U 


A A 


uolon Pool 


37.4 


o o n 

28.7 


Ovarian ca. 
OVCAR-5 


i n 1 
1U.1 


3.9 


Small Intestine 
Pool 


A"* C 

43.5 


33.4 


Ovarian ca. 
IGROV-1 


0.0 


0.7 


Stomach Pool 


27.4 


21.3 


Ovarian ca. 
OVCAR-8 


2.4 


1.4 


Bone Marrow 
Pool 


22.1 


20.6 


Ovary 


22.2 


27.2 


Fetal Heart 


57.0 


36.9 


Breast ca. 
MCF-7 


0.0 


0.5 


Heart Pool 


12.2 


9.2 


Breast ca. 

MDA-MB- 

231 


1.3 


0.4 


Lymph Node 
Pool 


66.9 


.47.6 


Breast ca. BT 
549 


1 A 

1.4 


3.3 


Fetal Skeletal 
Muscle 


11.4 


10.5 


Breast ca. 
T47D 


0.8 


0.0 


Skeletal Muscle 
Pool 


7.5 


4.1 


Breast ca. 
MDA-N 


U. / 


A A 
0.4 


Spleen Pool 


21.3 


13.2 


Breast Pool 


59.5 


62.0 


Thymus Pool 


38.7 


31.9 


Trachea 


19.1 


12.4 


CNS cancer 
(glio/astro) U87- 
MG 


1.6 


4.0 


Lung 


27.2 


17.1 


CNS cancer 
(glio/astro) U- 
118-MG 


1.5 


2.4 


Fetal Lung 


100.0 


75.8 


CNS cancer 
(neuro;met) SK- 
N-AS 


0.0 


0.0 


Lung ca. NCI- 
N417 


n n 

U.U 


A a 
U.U 


CNS cancer 
(astro) SF-539 


l.l 


0.5 


Lung ca. LX- 
1 


fi A 
U.*f 


a a 
U.U 


CNS cancer 
(astro) SNB-75 


4.5 


5.7 


Lung ca. NCI- 
H146 


4 7 


1 n 

o. / 


CNS cancer 
(glio) SNB-19 


l.l 


0.0 


Lung ca. 
SHP-77 


U.U 


n a 


CNS cancer 
(glio) SF-295 


20.6 


29.1 


Lung ca. 
A549 


2.9 


1.0 


Brain 

(Amygdala) Pool 


2 1 


i.j 


Lung ca. NCI- 
H526 


0.0 


0.0 


Brain 

[cerebellum) 


0.9 


0.6 


Lung ca. NCI- 
H23 


6.7 


10.3 


Brain (fetal) 


7.9 


7.3 
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Lung ca. NCI- 

XT A ff\ 

H460 


9.2 


1.9 


Brain 

(Hippocampus) 
Pool 


1.6 


2.6 


Lung ca. 
HOP-62 


8.4 


3.3 


Cerebral Cortex 
Pool 


2.6 


2.5 


Lung ca. NCI- 
H522 


0.0 


0.3 


Brain (Substantia 
nigra) Pool 


2.0 


0.8 


T ivpr 
i— '1 vci 


ft d 

v.H 


n o 
u.z 


Brain (Thalamus) 
Pool 


Z.D 


J.l 


Fetal Liver 


8.7 


6.5 


Brain (whole) 


3.8 


2.6 


Liver ca. 
HepG2 


0.7 


0.0 


Spinal Cord Pool 


5.0 


3.6 


Kidney Pool 


67.8 


72.2 


Adrenal Gland 


11.0 


11.3 


Fetal Kidney 


94.6 


100.0 


Pituitary gland 
Pool 


5.3 


4.0 


Renal ca 786- 
0 


1.2 


4.2 


Salivary Gland 


1.7 


1.4 


Renal ca 
A498 


1 c 

1.0 


5.7 


I nyroid (female) 


2.5 


5.5 


Renal ca. 
ACHN 


3.6 


2.8 


Pancreatic ca. 
CAPAN2 


4.7 


6.3 


Renal ca. UO- 
31 


5.8 


3.1 


Pancreas Pool 


39.8 


24.1 



Table 21 . Panel 1.2 



Tissue Name 


Rel. Exp.(%) Agl533, 
Run 142223910 


| Tissue Name 


Rel.Exp.(%)Agl533, 
Run 142223910 


Endothelial cells 


4.4 


{Renal ca. 786-0 


1.8 


Heart (Fetal) 


3.9 


jRenal ca. A498 


7.5 


Pancreas 


4.8 


(Renal ca. RXF 393 


1.8 


Pancreatic ca CAP AN 
2 


1.1 


[Renal ca. ACHN 


5.0 


Adrenal Gland 


20.9 


[Renal ca.UO-31 


9.0 


Thyroid 


1.1 


Renal ca. TK-10 


2.3 


Salivary gland 


52.1 


|Liver 


9.8 


Pituitary gland 


0.7 


jLiver (fetal) 


6.0 


Brain (fetal) 


0.7 


iLiver ca. 

|(hepatoblast) HepG2 


1.0 


Brain (whole) 


0.0 


|Lung 


1.5 


Brain (amygdala) 


1.0 


|Lung (fetal) 


2.9 


Brain (cerebellum) 


0.3 


iLung ca. (small cell) 
|LX-1 


0.2 


Brain (hippocampus) 


6.3 


Lung ca. (small cell) 
|NCI-H69 


5.2 
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Brain (thalamus) 


1.9 


i^UIJ^ Id. ^o.L/Cll Vol .) 

SHP-77 


0.0 


Cerebral Cortex 


9.2 


JL/UIlg to. ^lolJ^C 

cell)NCI-H460 


2.8 


Spinal cord 


2.9 


T linn r»o /tiAn cm 

jLung ca. ^non-sin. 
cell)A549 


5:1 


glio/astro U87-MG 


1.6 


-Lung ca. (non-sxeiij 
NCI-H23 


10.2 


glio/astro U-118-MG 


1.1 


lAtng ca. \non-s.ceuj 
HOP-62 


28.3 


astrocytoma SW1783 


1-2 


Lung ca. (non-s.cl) 
NCI-H522 


2.0 


neuro*; met SK-N-AS 


0.2 


Lung ca (squam.) 
SW 900 


3.6 


astrocytoma SF-539 


7.4 


Lung ca. (squam.) 
NCI-H596 


0.7 


astrocytoma SNB-75 


1.6 


Mammary gland 


3.4 


glioma SNB-19 


8.1 


i3 re as t ca. {pi.eij 
MCF-7 


1.3 


glioma U251 


5.9 


Breast ca.* (pl.ef) 
MDA-MB-231 


0.3 


glioma SF-295 


12.2 


Breast ca.* (pi. ef) 
T47D 


12.8 


Heart 


15.3 


Breast ca. BT-549 


2.9 


Skeletal Muscle 


4.9 


Breast ca. MDA-N 


0.8 


Bone marrow 


4.4 


Ovary 


9.3 


Thymus 


0.8 


Uvanan ca. U VCAK- 
3 


42.0 


Spleen 


5.6 


uvanan ca. uvuAK- 
4 


1.4 


Lymph node 


1.6 


^iron/in t\n /"Y\ T /~* A T> 

uvanan ca. u v lak- 
5 


18.2 


Colorectal 


10.9 


uvanan ca. uvlak.- 
8 


0.0 


Stomach 


3.2 


Ovarian ca. IGROV- 
1 


0.0 


Small intestine 


7.8 


Ovarian ca. (ascites) i 
SK-OV-3 


100.0 


Colon ca. SW480 


0.0 


Uterus 


6.5 


Colon ca.*SW620 
(SW480met) 


u.u 


Placenta 


1.8 


Colon ca. HT29 


0.9 


Prostate 


23.7 


Colon ca. HCT-116 


1.8 


Prostate ca.* (bone 
met)PC-3 ' 


4.5 


Colon ca. CaCo-2 


. 1.5 


Testis 


2.7 
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CC Well to Mod Diff 
(OD03866) 


2.9 


Melanoma 
Hs688(A).T 


0.2 


Colon ca. HCC-2998 


11.6 


Melanoma* (met) 
Hs688(B).T 


0.9 


Gastric ca. (liver met) 
NCI-N87 


44.4 


Melanoma UACC-62 


4.5 


Bladder 


98.6 


Melanoma Ml 4 


4.2 


Trachea 


1.5 


Melanoma LOX 
MVI 


0.4 


Kidney 


40.1 


Melanoma* (met) 
SK-MEL-5 


0.0 


Kidney (fetal) 


25.5 






Table 22. Panel 2D 


Tissue Name 


Rel.Exp.(%) 
Agl533, Run 
145165498 


| Tissue Name 


Rel. Exp.(%) 

AqIS^I Pun 

JL+jJOy XVUIl 

145165498 


Normal Colon 


4g 0 iKidney Margin 
(8120608 


6.1 


CC Well to Mod Diff 
(0DO3866) 


5 6 Kidney Cancer 
|8120613 


0.0 


Margin (UDU3866) 


4 fi IKidney Margin 
|8120614 


6.9 


CC Gr.2 rectosigmoid 
(OD03868) 


3 5 IKidney Cancer 
|9010320 


10.2 


CC Margin (OD03868) 


1 0 IKidney Margin 
|9010321 


15.7 


CC Mod Diff (ODO3920) 


4.4 jNormal Uterus 


36.3 


CC Margin (ODO3920) 


6.6 


Uterine Cancer 
064011 


45.7 


CC Gr.2 ascend colon 
(OD03921) 


1.6 


Normal Thyroid 


8.1 


CC Margin (OD03921) 


6.1 


Thyroid Cancer 


7.7 


CC from Partial 
Hepatectomy (ODO4309) 
Mets 


0.0 


Thyroid Cancer 
A302152 


27.0 


Liver Margin (ODO4309) 


4.8 


Thyroid Margin 
A302153 


29.5 


Colon mets to lung 
(OD04451-01) 




Normal Breast 


40.9 


Lung Margin (OD04451- 
02) 




Breast Cancer 


3.5 


Normal Prostate 6546-1 


26.1 ! 

j 


Breast Cancer 
(OD04590-01) 


18.9 


Prostate Cancer 


64.2 j 


Breast Cancer Mets 


34.6 
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(OD04410) 


(OD04590-03) 




Prostate Margin 
(OD04410) 


43.8 


Breast Cancer 
Metastasis 


19.3 


Prostate Cancer 
(OD04720-01) 


42.0 


Breast Cancer 


21.2 


Prostate Margin 
(OD04720-02) 


34.2 


Breast Cancer 


35.1 


Normal Lung 


31.9 


Breast Cancer 
9100266 


7.7 


Lung Met to Muscle 
(OD04286) 


0.0 


Breast Marein 
9100265 


2.9 


Muscle Margin 
(OD04286) 


i n 
1.5* 


Breast Cancer 
A209073 


1A Q 
14.o 


Lung Malignant Cancer 
(OD03126) 


13.1 


Breast Margin . 
A2090734 


23.3 


Lung Margin (OD03126) 


26.8 


Normal Liver 


21.9 


Lung Cancer (OD04404) 


5.4 


Liver Cancer 


22.4 


Lung Margin (OD04404) 


37.9 


Liver Cancer 1025 


0.0 


Lung Cancer (OD04565) 


2.9 


Liver Cancer 1026 


2.1 


Lung Margin (OD04565) 


9.3 


Liver Cancer 6004-T 


13.5 


Lung Cancer (OD04237- 
01) 


24.8 


Liver Tissue 6004-N 


5.9 


Lung Margin (OD04237- 
02) 


10.5 


Liver Cancer oU05-T 




Ocular Mel Met to Liver 
(ODO4310) 


10.1 


Liver Tissue 6005-N 


0.0 


Liver Margin (OD0431 0) 


8.7 


Normal Bladder 


42.0 ! 


Melanoma Metastasis 0.0 


Bladder Cancer 

UlUUUvX VHuWWl 


5.8 j 


Lung Margin (OD04321) 


25.0 


Bladder Cancer 


65.1 


Normal Kidney 


100.0 


oiaaaer cancer 
(OD04718-01) 


5.6 


Kidney Ca, Nuclear grade 
2 (OD04338) 


52.1 


jDiaaaer iNormai 
Adjacent (OD04718- 
03) 


32.8 


Kidney Margin 
(OD04338) 


22.1 


Normal Ovary 


5.7 


Kidney Ca Nuclear grade 
1/2 (OD04339) 


41.5 


Ovarian Cancer 


9.4 


Kidney Margin 
(OD04339) 


46.0 


Ovarian Cancer 
(OD04768-07) 


8.8 


Kidney Ca, Clear cell 
type (OD04340) 


27.0 


Ovary Margin 
(OD04768-08) 


3.3 


Kidney Margin 
(OD04340) 


24.7 


Normal Stomach 


30.6 


Kidney Ca, Nuclear grade 


9.1 


Gastric Cancer 


0.0 
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Kidney Margin 


92.7 


Stomach Margin 


0.0 


Kidney Cancer 


5.0 


Gastric Cancer 


5.3 


Kidney Margin 


2.0 


Stomach Margin 
9U60394 


3.1 


Kidney Cancer 
(OD04450-01) 


10.9 


Gastric Cancer 

7WUJ7 / 


4.7 


Kidney Margin 
(OD04450-03) 


17.6 


Stomach Margin 
9060396 


0.0 


Kidney Cancer 8120607 


0.8 


Gastric Cancer 
064005 


11.3 



Table 23 . Panel 4. ID 



Tissue Name 


ReL Exd/%1 
Agl533, Run 
223794696 


Tissue Name 


xiei. Jl/Xp.^ /O ) 

Agl533, Run 
223794696 


Secondary Thl act 


0.0 


HUVEC IL-lbeta 


11.8 


Secondary Th2 act 


20.4 


HUVEC TFN eamma 


l L.J 


Secondary Trl act 


13.1 


HUVEC TNF alpha + IFN 

g annua 


4.0 


Secondary Thl rest 


25.3 


HUVEC TNF alnha + WA 


lo. / 


Secondary Th2 rest 


8.0 


HUVEC IL-11 


29.1 


Secondary Trl rest 


33.9 


Lime Microvascular EC 
none 


83.5 


Primary Thl act 


0.0 


Lung Microvascular EC 
TNFalpha + IL-lbeta 


14.0 


Primary Th2 act 


25.0 


Microvascular Dermal EC 
none 


8.5 


Primary Trl act 


7.9 


Microsvasular Dermal EC 
TNFalpha + LL-lbeta 


0.0 


Primary Thl rest 


14.5 


Bronchial epithelium 
TNFalpha + ELlbeta 


15.2 


Primary Th2 rest 


4.3 


Small airway epithelium 
none 


0.0 


Primary Trl rest 


20.7 


Small airway epithelium 
TNFalpha + IL-lbeta 


20.9 


CD45RA CD4 
lymphocyte act 


21.2 


Coronery artery SMC rest 


0.0 


CD45ROCD4 
lymphocyte act 


65.5 


Coronery artery SMC 
TNFalpha + IL-lbeta 


0.0 


CD8 lymphocyte act 


25.9 


Astrocytes rest 


20.3 


Secondary CD8 
lymphocyte rest 


19.6 


Astrocytes TNFalpha + 
[L-lbeta 


10.3 
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Secondary CD8 
lymphocyte act 


4 5 


KU-81 2 (BasonhiH rest 


10 9 


CD4 lymphocyte none 


53 2 


KU-81 2 (Basophil) 
PMA/ionomycin 


34 2 


2ry Thl/Th2/Trl_anti- 
CD95 CHll 


19.2 


CCD1106 (Keratinocytes) 
none 


0.0 


LAK cells rest 


22.1 


CCD1 106 (Keratinocytes) 
TNFalpha + IL-lbeta 


8.5 


LAK cells IL-2 


51.1 


Liver cirrhosis 


26.6 


LAK cells IL-2+IL-12 


3.1 


NCI-H292 none 


19.9 


LAK cells IL-2+IFN 
gamma 


24.0 


NCI-H292 EL-4 


27.5 


LAK cells IL-2+ IL-1 8 


14.6 


NCI-H292 IL-9 


29.3 


LAK cells 
PMA/ionomycin 


0.0 


NCI-H292 EL-13 


16.2 


NK Cells IL-2 rest 


38.7 


NCI-H292 IFN gamma 


44.1 


Two Way MLR 3 day 


61.6 


HPAEC none 


8.5 


Two Way MLR 5 day 


35.6 


HPAEC TNF alpha + IL-1 
beta 


10.7 


Two Way MLR 7 day 


9.9 |Lung fibroblast none 


60.7 


PBMC rest 


26 2 Lung fibroblast TNF alpha 
|+ IL-1 beta 


40.6 


PBMC PWM 


3.6 (Lung fibroblast IL-4 


8.8 


PBMC PHA-L 


4.5 (Lung fibroblast IL-9 


21.3 


Ramos (B cell) none 


0.0 (Lung fibroblast IL-1 3 


4.8 


Ramos (B cell) 
ionomycin 


Q Q jLiing fibroblast IFN 
[gamma 


4.0 


B lvmnhocvtes PWM 


<. 1 [Dermal fibroblast 
|CCD1070rest 


a a 
U.U 


B lymphocytes CD40L 
and IL-4 


. 7 0 iDermal fibroblast 

JCCD1070 TNF alpha 


OA A 


EOL-1 dbcAMP 


, ft q IDermal fibroblast 
|CCD1070 IL-1 beta 


4.0 


EOL-1 dbcAMP 
PMA/ionomycin 


0 Q [Dermal fibroblast IFN 
(gamma 


10.7 


Dendritic cells none 


4. 1 (Dermal fibroblast IL-4 


26.6 


LJendntic cells LPS 


17.7 (Dermal Fibroblasts rest 


10.4 


Dendntic cells anti- 
CD40 


14.8 jNeutrophils TNFa+LPS 


10.0 


Monocytes rest 


10.7 


Neutrophils rest 


21 3 


Monocytes LPS 


16.4 


Colon 


0.0 


Macrophages rest 


18.6 


Lung 


4.2 


Macrophages LPS 


8,0 


Thymus 


100.0 


HUVEC none 


5.4 


Kidney 


81.8 
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HUVEC starved 



2.6 



Table 24. Panel 4D 



Tissue Name 


Rel. Exp.(%) 
Ag2269, Run 
151751515 


Tissue Name 


Rel. Exp.(%) 
Ag2269, Run 
151751515 


Secondary Thl act 


5.0 


HUVEC IL-lbeta 


1.2 


Secondary Th2 act 


6,5 


HUVEC IFN gamma 


10.2 


Secondary Trl act 


2.3 


HUVEC TNF aloha + IFN 
gamma 


1.9 


Secondary Thl rest 


3.5 


HUVEC TNF alpha + IL4 


1.2 


Secondary Th2 rest 


12.1 


HUVEC IL-ll 


9.7 


Secondary Trl rest 


12.3 


jLimg lYUcrovascuiar xiv^ 
none 


17.7 


Primary Thl act 


3.8 


L,uug iviicro vascular 
TNFalpha* IL-lbeta 


9!9 


Primary Th2 act 


6.7 


iviiuru vascular uciiudi 
none 


1.3 


Primary Trl act 


4.9 


iviiorusvdsuiar J^/eiiiidi jdv_, 
TNFalpha + IL-lbeta 


0.0 


Primary Thl rest 


56.6 


xjioncmai epiinenuni 
TNFalpha + ILlbeta 


0.0 


Primary Th2 rest 


11.0 


Small airway epithelium 
none 


1.2 


Primary Trl rest 


8.9 


Small airway epithelium 
TNFaloha + IL- 1 beta 

Alii uiL/Liu ■ I I r i vy viLi 


27.5 


CD45RA CD4 
lymphocyte act 


5.3 


Coronery artery SMC rest 


3.9 


CD45RO CD4 
lymphocyte act 


21.8 


Coronery artery SMC 
TNFalpha + IL-lbeta 


0.0 


CD8 lymphocyte act 


5.3 


Astrocytes rest 


3.3 


Secondary CDS 
lymphocyte rest 


7.6 


A ctrop\rff=>c TNJTTaltVha -U 
/\bUULy LCo 1 inp djpna i 

IL-lbeta 


5.4 


Secondary CD8 
lymphocyte act 


0.8 


KU-812 (Basophil) rest 


14.1 


y^LJH lympnocyie none 


ZZ.J 


KU-812 (Basophil) 
PMA/ionomycin 


25.7 


2ryThl/Th2/Trl anti- 
CD95 CH11 


4.8 


CCD 11 06 (Keratinocytes) 
none 


0.0 


LAK cells rest 


25.3 


CCD1106 (Keratinocytes) 
TNFalpha + IL-lbeta 


1.3 


LAK cells IL-2 


17.9 


Liver cirrhosis 


10,6 


LAK cells IL-2+IL- 12 


9.9 


Lupus kidney 


11.0 


LAK cells IL-2+IFN 
gamma 


40.9 


NCI-H292 none 


18.3 
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LAK cells IL-2+ IL-1 8 


21.2 


NCI-H292 IL-4 


28.1 


LAK cells 
PMA/ionomycin 


4.0 


NCI-H292 IL-9 


32.3 


NK Cells IL-2 rest 


15.8 


NCI-H292IL-13 


12.4 


Two Way MLR 3 day 


35.6 


NCI-H292 IFN gamma 


23.3 


Two Way MLR 5 day 


3.6 


HPAEC none 


6.0 


Two JWav MLR 7 dav 


5 5 


HPAEC TNF alpha + IL-1 


1 5 


PBMC rest 


7.1 


Lung fibroblast none 


15.9 


pDUf PWM 


13.1 


Lung fibroblast TNF alpha 
+ IL-1 beta 




PBMC PHA-L 


1.6 


Lung fibroblast IL-4 


17.0 


Ramos (B cell) none 


2.8 


Lung fibroblast EL-9 


7.3 


Ramos (B cell) 
ionomycin 


2.8 


Lung fibroblast IL-1 3 


15.9 


B lymphocytes PWM 


7.9 


Lung fibroblast IFN 
gamma 


10.0 


B lymphocytes CD40L 
and IL-4 


7.1 


Dermal fibroblast 
CCD1070rest 


2.6 


EOL-1 dbcAMP 


5.1 


Dermal fibroblast 
CCD 1070 TNF alpha 


6.0 


EOL-1 dbcAMP 
PMA/ionomycin 


1.4 


Dermal fibroblast 
CCD1070 IL-1 beta 


2.6 


J-sCillUllll/ l/CUO iiUilC 


1 0 


Dermal fibroblast IFN 
gamma 




Dendritic cells LPS 


9.1 


Dermal fibroblast IL-4 


6.7 


Dendritic cells anti- 
CD40 


0.0 


IBD Colitis 2 


0.0 


Monocytes rest 


5.5 


IBD Crohn's 


0.0 


Monocytes LPS 


5.3 


Colon 


33.2 


Macrophages rest 


1.7 


Lung 


19.1 


Macrophages LPS 


I- 2 


Thymus 


52.1 


HUVEC none 


10.1 


Kidney 


100.0 


HUVEC starved 


5.0 







CNS_neurodegeneration_vLO Summary: Agl533 The GPCRla and GPCRlb genes show 
widespread expression across all regions of the brain, with highest expression in the parietal 
cortex of a control patient (CT=33.5). The GPCRla and GPCR1 genes appear to be 
upregulated in the temporal cortex of patients with Alzheimer's disease. The temporal cortex is 
5 a region which shows severe degeneration in Alzheimer's disease, suggesting the expression of 
these genes may play a role in the pathogenesis of this disease. Therapeutic modulation of the 
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GPCRla and GPCRlb genes or treatment with an antagonist to the receptor may be of benefit 
in treating Alzheimer's disease or dementia. 



General_screcning_panel_vl.4 Summary: Ag2269 Highest expression of the GPCRla and 
GPCRlb genes is detected in the squamous cell carcinoma cell line SCC-4 (CT=28.3). 
5 Significant expression is also seen in cell lines derived from lung and ovarian cancer. Thus, 
expression of these genes could be used to differentiate between these cell lines and other 
samples in this panel Furthermore, therapeutic modulation of the expression or function of the 
protein encoded by the GPCRla and GPCRlb genes could be useful in the treatment of lung, 
ovarian or squamous cell carcinoma. 

10 Among tissues with metabolic function, the GPCRla and GPCRlb genes are 

moderately expressed (CT values = 32-33) in adipose, adult and fetal heart, fetal skeletal 
muscle, adrenal and pancreas. Thus, these gene products may be a small molecule drug target 
for the treatment of metabolic disease, including obesity and Types 1 and 2 diabetes. 

The GPCRla and GPCRlb genes are expressed at low levels in the fetal brain and 
1 5 moderate levels in the spinal cord. The encoded proteins are homologous to the GPCR family 
of receptors. Several neurotransmitter receptors are GPCRs, including the dopamine receptor 
family, the serotonin receptor family, the GABAB receptor, muscarinic acetylcholine 
receptors, and others; thus this GPCR may represent a novel neurotransmitter receptor. 
Targeting various neurotransmitter receptors (dopamine, serotonin) has proven to be an 
20 effective therapy in psychiatric illnesses such as schizophrenia, bipolar disorder and 

depression. Therapeutic modulation of these genes or their protein products may be beneficial 
in one or more of these diseases, as may blockade of the receptor coded for by these genes. 
Levels of the GPCRla and GPCRlb genes are considerably higher, however, in areas outside 
of the central nervous system (such as kidney and fetal lung), suggesting the possibility of a 
25 wider role in intercellular signaling. 

General_screening_panel_vl.5 Summary: Agl533/Ag2269 Two runs with two different 
probes and primers show highest expression in the fetal lung and kidney (CTs=30). Significant 
levels of expression are also detected in adult kidney and lung. This expression profile 
suggests that the GPCRla and GPCRlb gene products may be involved in the normal 
30 homeostasis of these organs. Therefore, therapeutic modulation of the expression or function 
of these genes may be effective in the treatment of diseases of these organs including diabetes, 
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polycystic kidney disease, systemic lupus erythematosus, asthma, emplfysema, and acute 
respiratory distress syndrome (AJRDS). 

The GPCR1 a and GPCRlb genes are also moderately expressed in a a variety of 
metabolic tissues including adipose, adult and fetal heart, adult and fetal skeletal muscle, 
adrenal, pituitary, thyroid and pancreas. Thus, these gene products may be a small molecule 
drug target for the treatment of metabolic disease, including obesity and Types 1 and 2 
diabetes. Furthermore, this gene is differentially expressed in adult (CT value = 38) versus 
fetal liver (CT values = 33-34), and may be used to differentiate between the adult and fetal 
phenotype in this tissue. 

There is moderate expression in some tissues of the central nervous system, including 
the fetal brain and the spinal cord. Please see Panel General_screening_panel_vl.4 Summary 
for discussion of potential utility in the central nervous system. 

There is also significant expression of the GPCRla and GPCRlb genes in a cell lines 
derived from ovarian cancer and gastric cancer. Please see Panel 1.2 for discussion of utility of 
this gene in the context of this expression profile. 

Panel 1.2 Summary: Agl533 The expression of the GPCRla and GPCRlb genes is highest 
in a sample derived from an ovarian cancer cell line (CT=29.1). Interestingly, this cell line was 
derived from a unique form of ovarian cancer, ascites. In addition, there appears to be 
substantial expression of this gene in samples derived from other ovarian cancer cell lines as 
well as normal bladder tissue, normal kidney tissue and a cell lined derived from a gastric . 
cancer. Thus, the expression of these genes in these tissues could be used to distinguish these 
samples from other samples in the panel. Additionally, the expression of the GPCRla and 
GPCRlb genes could be used to distinguish ascites derived samples from other samples in the 
panel. Furthermore, therapeutic modulation of this gene, through the use of small molecule 
drugs, antibodies or protein therapeutics might be of benefit in the treatment of ovarian cancer. 

The GPCRla and GPCRlb genes are also expressed at moderate levels in a variety of 
metabolic tissues including adult and fetal liver, adult and fetal heart, skeletal muscle, adrenal 
and pancreas. This widespread expression suggests that the protein encoded by these genes 
could be useful in the treatment of metabolic diseases, including obesity and diabetes. 



181 



WO 112/46229 PCT/USO 1/46530 

Panel 2D Summary: Agl533 The expression of the GPCRla and GPCRlb genes appears to 
be highest in a sample derived from normal kidney tissue (CT=31.9). In addition, there is 
substantial expression in samples derived from other samples of normal kidney tissue adjacent 
to malignant kidney. Moreover, there also appears to be expression associated with tissues, 
5 normal or malignant, derived from uterus, prostate, breast, bladder and thyroid. Thus, the 

expression of these genes could be used to distinguish samples derived from these tissue types 
when compared to other samples in the panel Further, therapeutic modulation of these genes, 
or gene products, through the use of small molecule drugs, antibodies or protein therapeutics 
might be of benefit in the treatment of cancers of the above listed tissues. 

10 Panel 4.1D Summary: Agl533: These transcripts is expressed on most tissues in panel 4. ID 
regardless of treatment, with highest expression in the thymus (CT=32.8). These transcripts 
encodes a GPCR-like molecule with potential signaling activity and may important in 
maintaining normal cellular functions in a number of tissues. Therapies designed with the 
protein encoded for by these transcripts could be important in regulating cellular viability or 

15 function. 

Panel 4D Summary: Ag2269 These transcripts are expressed on most tissues in panel 4D 
regardless of treatment, with highest expression in the kidney (CT=31.3). These transcripts 
encode a GPCR-like molecule with potential signaling activity and may important in 
maintaining normal cellular functions in a number of tissues. Therapies designed with the 
20 proteins encoded for by these transcripts could be important in regulating cellular viability or 
function 

GPCRlc 

Expression of the GPCRlc gene (also referred to as CG55798-04) was assessed using 
the primer-probe sets Agl533, Ag2617 and Ag2862, described in Tables 25, 26 and 27. 
25 Results of the RTQ-PCR runs are shown in Tables 28, 29, 30, 31, 32, 33 and 34. 

Table 25 . Probe Name Agl533 



Primers 


Sequences 


Length 


Start Position 


SEQID 
NO: 


Forward 


5 1 -accatcatcaagagtgctatgg-3 ' 


22 


431 


125 


Probe 


TET-5 1 -tcctttcgaagcttctgcatcatcct-3 ' -TAMRA 


26 


458 


126 


Reverse 


5 ' -aggcatgtcagcaagaatacat-3 ' 


22 


489 


127 
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Table 26 . Probe Name Ag2617 



PCT/US01/46530 



Primers 


Sequences 


Length 


Start Position 


SEQ 
ID NO: 


Forward 


5 ' -ccatggcatttgatcactatgt-3 ' 


22 


363 


128 


Probe 


TET-5 ' -tgagatataccaccatcttgactccca-3 • -TAMRA 


27 


402 


129 


Reverse 


5 1 -ccatagcactcttgatgatggt-3 ' 


22 


431 


130 



Table 27 . Probe Name Ag2862 



Primers 


Sequences 


Length 


Start Position 


SEQ 
ID NO: 


Forward 


5 ' -ccatggcatttgatcactatgt-3' 


22 


363 


131 


Probe 


TET-5 ' -tgagatataccaccatcttgactccca-3 ' -TAMRA 


27 


402 


132 


Reverse 


5 ' -ccatagcactcttgatgatggt-3 ' 


22 


431 


.133 



Table 28 . CNS_neurodegeneration_vl.O 



Tissue Name 


ReL Exp.(%) Agl533, 
Run 225432469 


Tissue Name 


Kel. JLXp.(%) Agl533, 

Run 225432469 


AD 1 Hippo 


36.6 


Control (Path) 3 
Temporal Ctx 


16.5 


A T\ TT* 1 

AD 2 Hippo 


11.6 


Control (Path) 4 
Temporal Ctx 


42.9 


AD 3 Hippo 


50.7 


AD 1 Occipital Ctx 


39.2 


AD 4 Hippo 


75.3 


AD 2 Occipital Ctx 
(Missing) 


0.0 


AD 5 Hippo 


20.4 |AD 3 Occipital Ctx 


25.9 


AD 6 Hippo 


69.3 AD 4 Occipital Ctx 


82.9 


Control 2 Hippo 


22.5 |AD 5 Occipital Ctx 


11.0 


Control 4 Hippo 


53.2 |AD 5 Occipital Ctx 


7.1 


Control (Path) 3 
Hippo 


00 7 IControl 1 Occipital 
. jCtx 


11.9 


AD 1 Temporal Ctx 


9g g IControl 2 Occipital 
jCtx 


29.1 


AD 2 Temporal Ctx 


34 g (Control 3 Occipital 
JCtx 


41.2 


AD 3 Temporal Ctx 


* A ~ IControl 4 Occipital 
|Ctx 


11.9 


AD 4 Temporal Ctx 


6g 3 Control (Path) 1 
* (Occipital Ctx 


23.3 


AD 5 Inf Temporal 
Ctx 


90 8 IControl (Path) 2 
pccipital Ctx 


14.3 


AD 5 Sup Temporal 
Ctx 


53.2 


Control (Path) 3 
Occipital Ctx 


35.1 
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AD 6 Inf Temporal 
Ctx 


62.0 


Control (Path) 4 
Occipital Ctx 


30.8 


AD 6 Sup Temporal 
Ctx 


55.5 


Control 1 Parietal 
Ctx 


18.2 


Control 1 Temporal 
Ctx 


5.3 


Control 2 Parietal 
Ctx 


69.3 


Control 2 Temporal 
Ctx 


19.6 


Control 3 Parietal 
Ctx 


6.3 


Control 3 Tempbraf 
Ctx 


38.7 


Control (Path) 1 
Parietal Ctx 


33 9 


Control 3 Temporal 
Ctx 


17.0 


Control (Path) 2 
Parietal Ctx 


18.4 


Control (Path) 1 
Temporal Ctx 


29.1 


Control (Path) 3 
Parietal Ctx 


26.8 


Control (Path) 2 
Temporal Ctx 


23.7 


Control (Path) 4 
Parietal Ctx 


100.0 



Table 29 . General_screening_panel_vl.5 



Tissue Name 


Rel. Exp.(%) Agl533, 
Run 228632846 


Tissue Name 


Rel. Exp.(%) Agl533, 
Run 228632846 


Adipose 


12.9 


Renal ca. TK-10 


2.4 


Melanoma* 
Hs688(A).T 


i ^ 


J3iaauer 




Melanoma* 
Hs688(B).T 


0.4 


Gastric ca. (liver met.) 
NCI-N87 


54.7 


Melanoma* Ml 4 


0.0 


Gastric ca. KATO m 


0.4 


Melanoma* 
LOXDvlVI 


0.5 


Colon ca.SW-948 


0.0 


Melanoma* SK- 
MEL-5 


0.3 


Colon ca SW480 


0.0 


Squamous cell 
carcinoma SCC-4 


0.0 


Colon ca.*(SW480. 
met) SW620 


0.0 


Testis Pool 


15.1 


Colon ca. HT29 


0.0 


Prostate ca.* (bone 
met) PC-3 


1.9 


Colon ca.HCT-1 16 


2.8 


Prostate Pool 


23.7 


Colon ca. CaCo-2 


0.7 


Placenta 


2.9 


Colon cancer tissue 




Uterus Pool 


11.5 


Colon ca.SWl 116 


0.3 


Ovarian ca. 
OVCAR-3 


25.5 


Colon ca. Colo-205 


0.0 


Ovarian ca. SK-OV- 
3 


87.7 


Colon ca. SW-48 


0.0 


Ovarian ca. 
OVCAR-4 


0.0 


Colon Pool 


37.4 


Ovarian ca. 


10.1 


Small Intestine Pool 


43.5 
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OVCAR-5 








Ovarian ca. IGROV- 
1 


0.0 


Stomach Pool 


27 A | 


Ovarian ca. 
OVCAR-8 


1 A 

2.4 


Bone Marrow Pool 


22.1 


Ovary 


22.2 


Fetal Heart 


57.0 


Breast ca. MCF-7 


0.0 


Heart Pool 


12.2 


Breast ca. MDA- 
MB-231 


1 .D 


T vmnh \JnHf* Pnnl 
L^yiiiyii inuuc ruui 


66 9 


Breast ca. BT 549 


1.4 


Fetal Skeletal Muscle 


11.4 


Breast ca. T47D 


0.8 


Skeletal Muscle Pool 


7.5 


Breast ca. MDA-N 


0.7 


Spleen Pool 


21.3 


Breast Pool 


59.5 


Thymus Pool 


38.7 


Trachea 


19.1 


U87-MG 


1.6 


Lung 


27.2 


CTNS cancer ( olin/aQtrn^ 
U-118-MG 


1.5 


Fetal Lung 


100.0 


rwf? cancer 
(neuro;met) SK-N-AS 


0.0 


Lung ca. NCI-N417 


0.0 


CNS cancer fastrnl SF- 
539 


1.1 


Lung ca. LX-1 


0.4 


CNS cancer ( astrn^ 
SNB-75 


4.5 


Lung ca. NCl-ril4o 


4.7 


CNS cancer (glio) 
SNB-19 


1.1 


Lung ca. SHP-77 


0.0 


CNS cancer (glio) SF- 
295 


20.6 


Lung ca. A549 


2.9 


Brain (Amygdala) Pool 


2.1 


Lung ca. NCI-H526 


0.0 


Brain (cerebellum) 


0.9 


Lungca. NCI-H23 


6.7 


Brain (fetal) 


7.9 


L/Ung ca. NC1-H4O0 


9.2 


Brain (Hippocampus) 
Pool 


1.6 


Lung ca. HOP-62 


8.4 


Cerebral Cortex Pool 


2.6 


Lune ca NCI-H522 


0 0 


Brain (Substantia nigra) 
Pool 


0 ft 


Liver 


0.4 


Brain (Thalamus) Pool 


2.5 


Fetal Liver 


8.7 


Brain (whole) 


3.8 


Liver ca. HepG2 


0.7 


Spinal Cord Pool 


5.0 


Kidney Pool 


67.8 


Adrenal Gland 


11.0 


Fetal Kidney 


94.6 


Pituitary gland Pool 


5.3 


Renal ca. 786-0 


1.2 


Salivary Gland 


1.7 


Renal ca. A498 


1.8 


Thyroid (female) 


2.5 


Renal ca. ACHN 


3.6 


Pancreatic ca. CAPAN2 


4.7 


Renal ca. UO-31 


.5.8 


Pancreas Pool 


39.8 
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Tissue Name 


Kei. £/Xp.(7o) Agl5JJ, 

Run 142223910 


Tissue Name 


Kel. HiXp.(Vo) AglD^J, 
Run 142223910 


Endothelial cells 


4.4 


Renal ca 786-0 


1.8 


Heart (Fetal} 


3.9 


Renal ca A498 


7 5 


Pancreas 


4 8 


Renal ca RXF 39^ 


1 8 


PanereatiG*Ga*CAPAN w 
2 














Q 0 


ThvrniH 
x ii yiuiu 


1 1 
1 . 1 


XvCIlal la. 1 XV~ 1 \J 




Salivary gland 


52.1 


Liver 


9.8 


Pituitary gland 


0.7 


Liver (fetal) 


6.0 


Brain (fetal) 


0.7 


Liver ca. 

(hepatoblast) HepG2 


1.0 


Brain (whole) 


0.0 


Lung 


1.5 


Brain (amygdala) 


1.0 


Lung (fetal) 


2.9 


Brain (cerebellum) 


0.3 


Lung ca. (small cell) 
LX-1 


0.2 


Brain (hippocampus) 


6.3 


Lung ca. (small cell) 
NCI-H69 


5.2 


Brain (thalamus) 


1.9 


Lung ca. (s.cell var.) 
SHP-77 


0.0 


Cerebral Cortex 


9.2 


Lung ca. (large 
cell)NCI-H460 


2 8 


Spinal cord 


2.9 


Lung ca. (non-sm. 
cell) A549 


5 1 


Glio/astro U87-MG 


1.6 


Lung ca. (non-s.cell) 
NCI-H23 


102 


Glio/astro U-118-MG 


1.1 


Lung ca. (non-s.cell) 
HOP-62 


28 3 


astrocytoma SW1783 


1.2 


Lung ca. (non-s.cl) 
NCI-H522 


2.0 


Neuro*; met SK-N-AS 


0.2 


Lung ca. (squam.) 
SW 900 


3.6 


astrocytoma SF-539 


7.4 


Lung ca (squam.) 
NCI-H596 


0.7 


astrocytoma SNB-75 


1.6 


Mammary gland 


3.4 


glioma SNB-19 


8.1 


Breast ca.* (pl.ef) 
MCF-7 


1.3 


glioma U251 


5.9 


Breast ca.* (pl.ef) 
MDA-MB-231 


0.3 


glioma SF-295 


12.2 


Breast ca.* (pi. ef) 
T47D 


12.8 


Heart 


15.3 


Breast ca. BT-549 


2.9 
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Skeletal Muscle 


4.9 


Breast ca. MDA-N 


0.8 


Bone marrow 


4.4 


Ovary 


9.3 


i nymuo 


U.o 


Ovarian ca. OVCAR- 
3 




opieen 


D.O 


Ovarian ca. OVCAR- 
4 


1 A 
1.4 


j-»ympii uuuc 


1.0 


Ovarian ca OVCAR- 

5,.,..,,,.,. ... 


1 C 9 


i^oioreciai 


i n o 


Ovarian ca. OVCAR- 
8 


U.U 


Stomach 


3.2 


Ovarian ca. IGROV- 
1 


0.0 


Small intestine 


7.8 


Ovarian ca. (ascites) 
SK-OV-3 


100.0 


Colon ca. SW480 


0.0 


Uterus 


6.5 


Colon ca.* SW620 
(SW480 met) 


0.0 


Placenta 


1.8 


Colon ca. HT29 


0.9 


Prostate 


23.7 


Colon ca. HCT-116 


1.8 


Prostate ca.* (bone 
met) PC-3 


4.5 


Colon ca. CaCo-2 


1.5 


Testis 


2.7 


CC Well to Mod Diff 
(OD03866) 




Melanoma 
Hs688(A).T 


V.J. 


Colon ca. HCC-2998 


11.6 


Melanoma* (met) 
Hs688(B).T 


0.9 


Gastric ca. (liver met) 
NCI-N87 


44.4 


Melanoma UACC-62 


4.5 


Bladder 


98.6 


Melanoma M14 


4.2 


Trachea 


1.5 


Melanoma LOX 
IMVI 


0.4 


Kidney 


40.1 


Melanoma* (met) 
SK-MEL-5 


0.0 


Kidney (fetal) 


25.5 







Table 31 . Panel 1.3D 



Tissue Name 


Rel. Exp.(%)Ag2617, 
Run 167644078 


Tissue Name 


Rel.Exp.(%)Ag2617, 
Run 167644078 


Liver adenocarcinoma 


2.3 


Kidney (fetal) 


15.0 


Pancreas 


| 2.2 


Renal ca. 786-0 


1.5 ; 


Pancreatic ca. CAP AN 
2 


0.0 


Renal ca. A498 


3.1 


Adrenal gland 


0.0 


Renal ca. RXF 393 


°o 


Thyroid 


1.5 


Renal ca. ACHN 


2.2 


Salivary gland 


3.2 


Renal ca.UO-31 


_ 0.0 
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Pituitary gland 


6.1 


Renal ca. TK-10 


2.4 


orain (ietal) 


2.9 


Liver 


2.5 


Brain (whole) 


0.0 


Liver (fetal) 


0.0 


Brain (amygdala) 


0.0 


Liver ca. 

(hepatoblast) HepG2 


0.0 


Brain (cerebellum) 


0.0 


Lung 


2.6 


Brain (hippocampus) 


3.2 (Lung (fetal) 


4.0 


Brain ( subst antia ni prtiS 


2 g |Lung ca. (small cell) 


u.u 


Brain (thalamus^ 


n ft Lung ca. (small cell) 
■ (NCI-H69 


u.u 


Cerebral Cortex 


* .5 Lung ca. (s.cell van) 
JSHP-77 


u.u 


Soinal cord 


<3 4 Lung ca. (large 
|cell)NCI-H460 


u.u 


glio/astro U87-MG 


« ^ u-ung ca. {non-sm. 
jcell) A549 


u.u 


glio/astro U-l 18-MG 


. <- |Lung ca. (non-s.cell) 
JNCI-H23 


A 7 


astrocytoma SW1783 


, n ILung ca. (non-s.cell) 
/U |HOP-62 


9 1 


Neuro*; met SK-N-AS 


0 n ILung ca. (non-s.cl) 
|NCI-H522 


u.u 


astrocytoma SF-539 


* o ILung ca. (squam.) 
|SW900 


3.0 


astrocytoma SNB-75 


, . ILung ca. (squam.) 
|NCI-H596 


0.0 


glioma SNB-19 


2.5 (Mammary gland 


3.3 


glioma U251 


1fifi iBreast ca.* (pl.ef) 
IMCF-7 


u.u 


glioma SF-295 


12.5 


Breast ca.* (pl.ef) 
MDA-MB-231 


0.0 


Heart (Fetal) 


0.0 


Breast ca.* (pi. ef) 
T47D 


1.4 


xiean 


2.1 


Breast ca. BT-549 


1.3 


Skeletal muscle (Fetal) 


3.1 


Breast ca. MDA-N 


1.7 


Skeletal muscle 


0.0 


Ovary 


0.0 


Bone marrow 


1.9 


Ovarian ca. OVCAR- 
3 


O 9 


Thymus 


4.1 


Ovarian ca. OVCAR- 
4 


0.0 


Spleen 


1.6 


Ovarian ca. OVCAR- 

5. 


9.2 


Lymph node 


7.1 


Ovarian ca. OVCAR- 
8 


5.1 
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Colorectal 


3.8 


Ovarian ca. IGROV- 
1 


0.0 


Stomach 


0.0 


Ovarian ca. (ascites) 
SK-OV-3 


100.0 


Small intestine 


1.4 


Uterus 


5.1 


Colon ca. SW480 


1.5 


Placenta 


0.0 


Colon ca* SW620 
(SW480met) 


0.0 


Prostate 


4.5 


Colon ca. HT29 


1.0 


Prostate ca.* (bone 
met) PC-3 


1.0 


Colon ca. HCT-116 


0.0 


Testis 


5.4 


Colon ca. CaCo-2 


0.0 


Melanoma 
Hs688(A).T 


0.0 


CC Well to Mod Diff 
(OD03866) 


0.0 


Melanoma* (met) 
Hs688(B).T 


0.9 


Colon ca. HCC-2998 


0.0 


Melanoma UACC-62 


0.0 


Gastric ca. (liver met) 
NCI-N87 




Melanoma M14 


U.U 


Bladder 


16.4 


Melanoma LOX 
IMVI 


0.0 


Trachea 


4.1 


Melanoma* (met) 
SK-MEL-5 


0.0 


Kidney 


0.0 


Adipose 


12.3 



Table 32 . Panel 2D 



Tissue Name 


Rel. Exp.(%) 
Agl533,Run 
145165498 


Tissue Name 


Rel.Exp.(%) 
Agl533, Run 
145165498 


Normal Colon 


48,0 


Kidney Margin 
8120608 


6.1 


CC Well to Mod Diff 
(OD03866) 


5.6 


Kidney Cancer 
8120613 


0.0 


CC Margin (OD03866) 


4.6 


Kidney Margin 
8120614 


6.9 


CC Gr.2 rectosigmoid 
(OD03868) 


3.5 


Kidney Cancer 
9010320 


10.2 


CC Margin (OD03868) 


1.0 


Kidney Margin 
9010321 


15.7 


CC Mod Diff (ODO3920) 


4.4 


Normal Uterus 


36.3 


CC Margin (ODO3920) 


6.6 


Uterine Cancer 
064011 


45.7 


CC Gr.2 ascend colon 
(OD03921) 


1.6 


Normal Thyroid 


8.1 


CC Margin (OD03921) 


6.1 


Thyroid Cancer 


.7.7 


CC from Partial 


o:o 


Thyroid Cancer 


27.0 
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Henatectomv CODO4309^ 
Mets 




A302152 




Liver Margin (ODO4309) 


4.8 ' 


Thvroid \4arcrin 
A302153 


29.5 


Colon met<» to limp 
(OD04451-01) 


4.3 


Normal Breast 


40.9 


luno Marain (OD044^ 1 - 

M» ■..■*-WS;* ■ -..vv. / W ■/ . ■ rfrf- : .v .., . 


^ J- 2 .. 


Breast Cancer 


3.5 


Normal Prostate 6546-1 


26.1 


Dl Cool v^oiiucr 

(OD04590-01) 


18.9 


(OD04410) 


64.2 


DiQabi v-/ oncer ivieis 
(OD04590-03) 


34.6 


(OD04410) 


43.8 


oreasi cancer 
Metastasis 


19.3 


Pm^tfltf* Cancer 

(OD04720-01) 


42.0 


Breast Cancer 


21.2 


Prostate Margin 

luulULV J.VJICU fZ~l.ll 

(OD04720-02) 


34.2 


Breast Cancer 


35.1 


Normal Lung 


31.9 


JZ>lCaol V^dllvCi 

9100266 


7.7 


Lung Met to Muscle 
(OD04286) 


0.0 


9100265 


2.9 


Muscle Margin 
(OD04286) 


1.9 


Breast Cancer 
A209073 


14.8 


Lung Malignant Cancer 
(OD03126) 




Breast Margin 
A2090734 




Lung Margin (OD03 126) 


26.8 


Normal Liver 


21.9 


Lung Cancer (OD04404) 


5.4 


Liver Cancer 


22.4 


Lung Margin (OD04404) 


37.9 


Liver Cancer 1025 


0.0 


Lung Cancer (OD04565) 


2-9 


Liver Cancer 1026 


2.1 


Lung Margin (OD04565) 


9.3 


Liver Cancer 6004-T 


13.5 


Lune Cancer COD04237- 
01) 


24.8 


Liver Tissue 6004-N 


5.9 


Lung Margin (OD04237- 
02) 


10.5 


Liver Cancer 6005-T 


0.0 


Ocular Mel Met to Liver 
(ODO4310) 


10.1 


Liver Tissue 6005-N 


0.0 


Liver Margin (ODO4310) 


8.7 


Normal Bladder 


42.0 


Melanoma Metastasis 


0.0 


Bladder Cancer 


5.8 


Lung Margin (OD04321) 


25.0 


Bladder Cancer 


65.1 


Normal Kidney 


100.0 


Bladder Cancer 
(OD04718-01) 


5.6 


Kidney Ca, Nuclear grade 
2 (OD04338) 


52.1 


Bladder Normal 
Adjacent (OD04718- 
03) 


32.8 
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Kidney Margin 
(OD04338) 


77 1 


Mr\r*mci1 (~\\rai~\j 
INOmial KJvdiy 


5 7 


Kidney Ca Nuclear grade 
1/2 (OD04339) 


A\ K 


vjvanan cancer 


0 A 


Kidney Margin 
(OD04339) 


fi 


Ovarian Cancer 
(OD04768-07) 


0.0 


Kidney Ca, Clear cell 
type (OD04340) 


07 fi 
LIS) 


Ovary Margin 
(OD04768-08) 


jo 


Kidney Margin 
(OD04340) 


OA 7 


jNormai oiomacn 


JU.O 


Kidney Ca, Nuclear grade 
3 (OD04348) 


O 1 


Gastric Cancer 
9060358 


n n 

v.v 


Kidney Margin 
(OD04348) 


QO 7 


Stomach Margin 
9060359 


fi fi 


Kidney Cancer 
(OD04622-01) 


^ fi 


Gastric Cancer 
9060395 




Kidney Margin 
(ODQ4622-03) 


o n 


Stomach Margin 
9060394 


i 1 


Kidney Cancer 
(OD04450-01) 


10 9 


Gastric Cancer 
9060397 


4 7 


Kidney Margin 
(OD04450-03) 


17.6 


Stomach Margin 
9060396 


0.0 


Kidney Cancer 8120607 


0.8 


Gastric Cancer 
064005 


11.3 



Table 33 . Panel 4. ID 



Tissue Name 


Rel. Exp.(%) 
Agl533, Run 
223794696 


Tissue Name 


Rel. Exp.(%) 
Agl533, Run 
223794696 


Secondary Thl act 


0.0 


HUVEC IL-lbeta 


11.8 


Secondary Th2 act 


20.4 


HUVEC IFN gamma 


11.5 


Secondary Trl act 


13.1 


HUVEC TNF alpha + IFN 
gamma 


4.0 


Secondary Thl rest 


25.3 


HUVEC TNF alpha + TLA 


18.7 


Secondary Th2 rest 


8.0 


HUVEC IL-11 


29.1 


Secondary Trl rest 


33.9 


Lung Microvascular EC 
none 


83.5 


Primary Thl act 


0.0 


Lung Microvascular EC 
TNFalpha + IL-lbeta 


14.0 


Primary Th2 act 


25.0 


Microvascular Dermal EC 
none 


8.5 


Primary Trl act 


7.9 


Microsvasular Dermal EC 
TNFalpha + IL-lbeta 


0.0 


Primary Thl rest 


14.5 


Bronchial epithelium 
TNFalpha + ILlbeta 


15.2 
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Primary Th2 rest 


4.3 


Small airway epithelium 
none 


0.0 


Primary Trl rest 


20.7 


Small airway epithelium 
TNFalpha* IL-lbeta 


20.9 


CD45RA CD4 
lymphocyte act 


21.2 


Coronery artery SMC rest 


0.0 


CD45RO CD4 
lymphocyte act 


65.5 


Coronery artery SMC 
TNFalpha + IL-lbeta 


0.0 


CD8 lymphocyte act 


25.9 


Astrocytes rest 


20.3 


Secondary CD8 
lymphocyte rest 


19.6 


Astrocytes TNFalpha + 
IL-lbeta 




Secondary CD8 
lymphocyte act 


4.5 


KU-8 12 (Basophil) rest 


10 0 


CD4 lymphocyte none 


53.2 


KU-8 12 (Basophil) 
PMA/ionomycin 




2ry Thl/Th2/Trl_anti- 


19 2 | CCD1 106 (Keratoocytes) 
jnone 


0.0 


LAK cells rest 


22 . CCD1 106 (Keratinocytes) 
• (TNFalpha + IL-lbeta 


8.5 


IwAJV CellS lLrZ 


51.1 jLiver cirrhosis 


26.6 


LAK cells IL-2+IL-12 


3.1 |NCI-H292none 


19.9 


LAK cells IL-2+IFN 
gamma 


24.0. |NCI-H292IL-4 


27.5 


i^AJv Cells JLL-Z-r LL- 1 o 


14.6 }NCI-H292IL~9 


29.3 


LAK cells 
PMA/ionomycin 


0.0 


NCI-H292DL-13 


16.2 


INK Cells 1L-2 rest 


38.7 


NCI-H292IFN gamma 


44.1 


Two Way MLR 3 day 


61.6 (HPAECnone 


8.5 


Two Way MLR 5 day 


35 6 IhPAEC TNF alpha + IL-1 
_ " J *' (beta 


10.7 


Tiirrx 1X7a«» TV/IT D *7 *],... 

iwo way JVLLK / clay 


9.9 jLung fibroblast none 


60.7 


PBMC rest 


9A 9 Lung fibroblast TNF alpha 
Z0 ' Z 1+ IL-lbeta 


40.6 


xolVIL, r WM 


3.6 jLung fibroblast IL-4 


8.8 


PBMC PHA-L 


4.5 Lung fibroblast DL-9 


21.3 


Ramos (B cell) none 


0.0 JLung fibroblast IL-13 


4.8 | 


Ramos (B cell) 
ionomycin 


0 0 jLung fibroblast IEN 
v J (gamma 




B lymphocytes PWM 


- . (Dermal fibroblast 
(CCD 1070 rest 


0 O 


x> lympnocyies 
andIL-4 


1 7 ft jDermal fibroblast 

(CCD 1 070 TNF alpha 


20.0 


EOL-1 dbcAMP 


10.9 ; 


Dermal fibroblast 
XD1070 IL-lbeta 


4.0 


EOL-1 dbcAMP 


0.0 ] 


Dermal fibroblast IFN 


10.7 
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PMA/ionomycin 




gamma 




Dendritic cells none 


4.1 


Dermal fibroblast IL-4 


26.6 


Denantic cells LPS 


17.7 


Dermal Fibroblasts rest 


10.4 


Dendritic cells anti- 
CD40 


14.8 


Neutrophils TNFa+LPS 


10.0 


A/Tonof vtf»<5 rpct 


1 n 7 


N pi it'rnnnilc root 

lNeuiropniis rest 


01 7 


A/fnnorvtpQ T 

ivivyiiwv^ vivo .L <JTO 




PVi1rm 

L/OJon 


U.U 


Macrophages rest 


18.6 


Lung 


4.2 


Macrophages LPS 


8.0 


Thymus 


100.0 


HUVEC none 


5.4 


Kidney 


81.8 


HUVEC starved 


2.6 






Table 34. Panel 4D 


i issue iiame 


Rel. Exp.(%) 
Ag2862, Run 
164299494 


Tissue Name 


Rel. Exp.(%) 
Ag2fi62, Run 
164299494 


.^prnnHarv Thl art 
uwtuiiuoi y a ill aci 


0.0 


HUVEC IL- lbeta 


U.U 


Secondary Th2 act 


10.9 


HUVEC IFN gamma 


4.2 


Secondary Trl act 


2.6 


HUVEC TNF alpha + IFN 
gamma 


2.5 


Secondary Thl rest 


.4.5 


HUVEC TNF alpha + IL4 


4.6 


•Secondary ln2 rest 


13:8 


HUVEC IL-11 


2.4 


Secondary Trl rest 


p g jLung Microvascular EC 
|none 


28.9 


Primary Thl act 


0 Q |Lung Microvascular EC 
jTNFalpha + IL-lbeta 


13.2 


Primary Th2 act 


0 0 jMicro vascular Dermal EC 
[none 


11.7 


Primary Trl act 


Q 0 [Microsvasular Dermal EC 
.JTNFalpha + IL- lbeta 


4.3 


Primary Thl rest 


- (Bronchial epithelium 
|TNFalpha + ILlbeta 


9.7 


Primary Th2 rest 


24 Q jSmall airway epithelium 
[none 


1.7 


Primary Trl rest 


^ R jSmall airway epithelium 
jTNFalpha + IL-lbeta 


36.1 ,, 


CD45RA CD4 
lymphocyte act 


12!9 J 


Coronery artery SMC rest 


11.1 


CD45RO CD4 
lymphocyte act 




Coronery artery SMC 
TNFalpha + IL-lbeta 


6.7 


CD8 lymphocyte act 


0.0 \ 


Astrocytes rest 


9.4 


Secondary CD8 
lymphocyte rest 


. « ? Astrocytes TNFalpha + 
[IL-lbcta 


8.0 


Secondary CD8 


0.0 jKU-S 12 (Basophil) rest 


5.9 
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lymphocyte act 


1 




CD4 lymphocyte none 


221 lKU-8 12 (Basophil) 
|PMA/ionomycin 


25.9 


Ivy 1 nl/ rn2/Trl_anti- 
CD95 CH11 


| 2Q 2 |CCD 1 1 06 (Keratinocytes) 
pone 


6.5 


LAK cells rest 


2Q ? CCD 1 1 06 (Keratinocytes) 
1 1 in r aipna -r jll- l oeta 


2.9 






17.8 


LAK cells IL-2+IL- 12 


27.4 |Lupus kidney 




LAK cells IL-2+IFN 

05lTttTT>CI 

gciilillia 


73.2 NCI-H292none 


23.2 


T Alf r<*11c TT -94- TT 18 


lz.o |NCI-H292 IL-4 


28.3 


PMA/ionomycin 


0.0 NCI-H292 IL-9 


24.1 


NIC PpIIc TT^9 r*»Qt 


xO.o |NCl-ri292 1L-13 


2.3 


Two Wflv A/IT T? ^ Hq\/ 
i wu vv ay ivxj^jx j Uay 


oz.y jiNCi-iizyz irN gamma 


24.1 


Two Way MLR 5 day 


12.1 (HPAECnone 


8.0 


Two Way MLR 7 day 


Q Q IHPAEC TNF alpha + IL-1 
(beta 


6.3 


PBMC rest 


8 .9 |Lung fibroblast none 


9.9 


PBMC PWM 


\ ? 4 iLung fibroblast TNF alpha 
|+ IL-1 beta 


18.8 


PBMC PHA-L 


7.0 


Lung fibroblast IL-4 


11.7 


Ramos (B cell) none 


0.0 


Lung fibroblast IL-9 


18.7 


Ramos (B cell) 
ionomycin 


4.5 


Lung fibroblast IL-13 


20 0 


B lymphocytes PWM 


2.5 


Lung fibroblast EFN 
gamma 


17 3 


B lymphocytes CD40L 
and LL-4 


12.9 


Dermal fibroblast 
CCD 1070 rest 


1 0 


EOL-1 dbcAMP 


4.7 


Dermal fibroblast 
CCD1070 TNF alpha 


99 


bUL-1 dbcAMP 
PMA/ionomycin 


0.0 


Dermal fibroblast 
CCD 1070 IL-1 beta 


5.1 


Dendritic cells none 


1.8 


Dermal fibroblast IFN 
gamma 


1.7 


Dendritic celk T PS 


2.8 


Dermal fibroblast IL-4 


24.5 


Dendritic cells anti- 
CD40 


0.0 


IBD Colitis 2 


1.8 


Monocytes rest 


6.0 


IBD Crohn's 


2.1 


Monocytes LPS 


0.0 


Colon 


14.9 


Macrophages rest 


0.0 


Lung 


11.7 


Macrophages LPS 


11.9 


Thymus 


82.9 


|HUVEC none 


0.0 


Kidney 


100.0 
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HUVEC starved 3.1 



CNS_ncurodcgeneration_vl.O Summary: Agl533 The GPCRlc gene shows 
widespread expression across all regions of the brain,, with highest expression in the parietal 
cortex of a control patient (CT=33.5). This gene appears to be upregulated in the temporal 
cortex of patients with Alzheimer's disease. The temporal cortex is a region that shows severe 
degeneration in Alzheimer's disease, suggesting the expression of the GPCRlc gene may play 
a role in the pathogenesis of this disease. Therapeutic modulation of this gene or treatment 
with an antagonist to the receptor maybe of benefit in treating Alzheimer's disease or 
dementia. 

Ag2S62 Expression is low/undetected in all samples in this panel (CT>35). (Data not 
shown.) 

General screening panel vl.5 Summary: Agl533 Highest expression in the fetal 
lung (CT=30). Significant levels of expression are also detected in adult lung. This expression 
profile suggests that the GPCRlc gene product may be involved in the normal homeostasis of 
the lung. Therefore, therapeutic modulation of the expression or function of the GPCRlc gene 
may be effective in the treatment of diseases of that affect the lung including asthma, 
emphysema, and acute respiratory distress syndrome (ARDS). 

The GPCRlc gene is also moderately expressed in a a variety of metabolic tissues 
including adipose, adult and fetal heart, adult and fetal skeletal muscle, adrenal, pituitary, 
thyroid and pancreas. Thus, the GPCRlc gene product may be a small molecule drug target for 
the treatment of metabolic disease, including obesity and Types 1 and 2 diabetes. Furthermore, 
the GPCRlc gene is differentially expressed in adult (CT value = 37) versus fetal liver (CT 
values = 33.5), and may be used to differentiate between the adult and fetal phenotype in this 
tissue. 

There is moderate expression in some tissues of the central nervous system, including 
the fetal brain and the spinal cord. Please see CNS_neurodegeneration_vl.O Summary for 
discussion of potential utility in the central nervous system. 

There is also significant expression of the GPCRlc gene in a cell lines derived from 
ovarian cancer and gastric cancer. Please see Panel 1.2 for discussion of utility of this gene in 
the context of this expression profile. 

Panel 1.2 Summary: Agl533 The expression of the GPCRlc gene is highest in a 
sample derived from an ovarian cancer cell line (CT=29.1). Interestingly, this cell line was 
derived from a unique form of ovarian cancer, that being ascites. In addition, there appears to 
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be substantial expression of the GPCRlc gene in samples derived from other ovarian cancer 
cell lines as well as normal bladder tissue, normal kidney tissue and a cell lined derived from a 
gastric cancer. Thus, the expression of this gene in these tissues could be used to distinguish 
these samples from other samples in the panel. Additionally, the expression of the GPCRlc 
gene could be used to distingush ascites derived samples from other samples in the panel 
Furthermore, therapeutic modulation of this gene, through the use of small molecule drugs, 
antibodies or protein therapeutics might be of benefit in the treatment of ovarian cancer. 

Panel 1.3D Summary: Ag2617 Expression is exclusive to an ovarian cancer cell line 
(SK-OV-3)(CT=33.1). Expression in this cell line is also detected in Panel 1.2. Interestingly, 
this cell line was derived from a unique form of ovarian cancer, that being ascites. Thus, the 
expression of the GPCRlc gene could be used to distinguish samples derived from this cell 
line from other samples in the panel in addition to distinguishing ascites from other samples in 
the panel. Moreover, therapeutic modulation of the GPCRlc gene, through the use of small 
molecule drugs, antibodies or protein therapeutics might be of benefit in the treatment of 
ovarian cancer. 

Panel 2D Summary: Agl533 The expression of the GPCRlc gene appears to be 
highest in a sample derived from normal kidney tissue (CT=31.9). In addition there is 
substantial expression in samples derived from, other samples of normal kidney tissue adjacent 
to malignant kidney. Moreover, there also appears to be expression associated with tissues, 
normal or malignant, derived from uterus, prostate, breast, bladder and thyroid. Thus, the 
expression of this gene could be used to distinguish samples derived from these tissue types 
when compared to other samples in the panel. Further, therapeutic modulation of the GPCRlc 
gene, or gene product, through the use of small molecule drugs, antibodies or protein 
therapeutics might be of benefit in the treatment of cancers of the above listed tissues. 

Panel 4.1D Summary: Agl533 The GPCRlc transcript is expressed on most tissues 
in panel 4. ID regardless of treatment, with highest expression in the thymus(CT=32.8). This 
transcript encodes a GPCR-like molecule with potential signaling activity and may important 
in maintaining normal cellular functions in a number of tissues. Therapies designed with the 
protein encoded for by this transcript could be important in regulating cellular viability or 
function. 

Panel 4D Summary: Ag2862 The GPCRlc transcript appears to be expressed 
in this panel regardless of treatment, with highest expression in the kidney 
(CT=33.2).This transcript encodes a GPCR-like molecule with potential signaling 
activity and may important in maintaining normal cellular functions in a number of 
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tissues. Therapies designed with the protein encoded for by this transcript could be 
important in regulating cellular viability or function. 

GPCR2 (GPCR2a and GPCR2b) 

Expression of the GPCR2 genes (also referred to as CG50147-01 and variant 
AC01 171 l_da2) was assessed using the primer-probe sets Ag2322, Ag2365 and Ag2350, 
described in Tables 35, 36 and 37. Results of the RTQ-PCR runs are shown in Tables 38, 39 
and 40. 



Table 35 . Probe Name Ag2322 



jprimers 


Sequences 


Length 


Start Position 


SEQID 
NO: 


(Forward 


5 1 -atcccactgtgcttcatgtatc-3 * 


22 


119 


134 


iProbe 


TET-5 • -atcccgggcaactgcacaattctttt-3 ' -TAMRA 


26 


149 


135 


(Reverse 


5 ' -agtgagcgctctgttttaatga-3 • 


22 


177 


136 



Table 36 . Probe Name Ag2365 



Primers 


Sequences 


Length 


Start Position 


SEQID 
NO: 


Forward 


5 • -atcccactgtgcttcatgtatc-3 ' 


22 


119 


137 


Probe 


TET-5 ' -atcccgggcaactgcacaattctttt-3 ' -TAMRA 


26 


149 


138 


Reverse 


5 • -agtgagcgctctgttttaatga-3 ' 


22 


177 


139 



1 0 Table 37 . Probe Name Ag2350 



jPrimers 


Sequences 


Length 


Start Position 


SEQID 
NO: 


(Forward 


5 ' -atcccactgtgcttcatgtatc-3 ' 


22 




140 


jProbe 


TET-5 ' -atcccgggcaactgcacaattctttt-3 ■ -TAMRA 


26 


149 


. 141 


[Reverse 


5 ' -agtgagcgctctgttttaatga-3 ' 


22 


177 


142 



Table 38 . Panel 1.3D 



Tissue Name 


Rel. Exp.(%) 
Ag2322, Run 
165627868 


Rel. Exp.(%) 
Ag2350, Run 
165974845 


Tissue Name 


Rel. Exp.(%) 
Ag2322, Run 
165627868 


Rel. Exp.(%) 
Ag2350, Run 
165974845 


Liver 

adenocarcinoma 


0.0 


0.0 


Kidney (fetal) 


0.0 


0.0 


Pancreas 

■l 


0.0 


0.0 | 


Renal ca.-786- 
0 


0.0 


0.0 


Pancreatic ca. | 


0.0 


o.o 1 


Renal ca. 


0.0 


0.0 
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CAP AN 2 






A498 






Adrenal eland 


0 0 


0 0 


Renal ca. RXF 
393 


0 0 


0 0 


Thvroid 


0 0 


0 0 


Renal ca. 
ACHN 


o o 

v.U 


ft ft 


Salivary gland 


0.0 


0.0 


Renal ca. UO- 
31 


0.0 


0.0 




' " 0.0 ""' 


7.6 • 








10 


Brain (fetal) 


0.0 


0.0 


Liver 


0.0 


0.0 


Brain (whole) 


0.0 


0.0 


Liver (fetal) 


0.0 


0.0 


Brain (amygdala) 


0.0 


0.0 


Liver ca. 

(hepatoblast) 

HepG2 


0.0 


0.0 


Brain 

(cerebellum) 


0.0 


0.0 


Lung 


0.0 


0.0 


Brain 

(hippocampus) 


0.0 


0.0 


Lung (fetal) 


0.0 


0.0 


Brain (substantia 
nigra) 


0.0 


0.0 


Lung ca. 
(small cell) 
LX-1 


0.0 


0.0 


Brain (thalamus) 


0.0 


0.0 


Lung ca. 
(small cell) 
NCI-H69 


0.0 


31.2 


Cerebral Cortex 


0.0 


0.0 


Lung ca. 
(s.cell var.) 
SHP-77 


100.0 


100.0 


Spinal cord 


3.4 


0.0 


Lung ca. (large 
cell)NCI-H460 


0.0 


0.0 


glio/astro U87- 
MG 


0.0 


0.0 


Lung ca. (non- 
sm. cell) A549 


0.0 


0.0 


glio/astro U- 118- 
MG 


0.0 


0.0 


Lung ca. (non- 

s.cell)NCI- 

H23 


0.0 


0.0 


astrocytoma 
SW1783 


0.0 


0.0 


Lung ca. (non- 
s.cell) HOP-62 


0.0 


0.0 


neuro , met aK- 
N-AS 


0.0 


0.0 


Lung ca. (non- 

s.cl)NCI- 

H522 


0.0 


0.0 


n r- frn mrtjT.iL ljl CT? 

astrocytoma or- 
539 


0.0 


0.0 


Lung ca. 

(squam.)SW 

900 


0.0 


0.0 


astrocytoma 
SNB-75 


0.0 


0.0 


Lung ca. 
(squam.) NCI- 
H596 


.16.6 


15.5 


Glioma SNB-19 


2.5 


0.0 


Mammary 
gland 


0.0 


0.0 
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Glioma U251 


0.0 


0.0 


Breast ca. 
(pl.ef) MCF-7 


0.0 


0.0 


Glioma SF-295 


0.0 


0.0 


Breast ca.* 
(pl.ef) MDA- 
MB-231 


0.0 


0.0 


Heart (Fetal) 


0.0 


0.0 


Breast ca.* (pi. 
ef) T47D 


0.0 


0.0 


Heart 


0.0 


0.0 


Breast ca BT- 
549 


0.0 


0.0 


Skeletal muscle 
(Fetal) 


0.0 


0.0 


Rrpact pa 

MDA-N 


0.0 


0.0 


Skeletal muscle 


0.0 


0.0 


Ovary 


0.0 


0 0 


Bone marrow 


0.0 


0.0 


Ovarian ca. 
OVCAR-3 


1.7 


0.0 


Thymus 


0.0 


0.0 


Ovarian ca. 
OVCAR-4 


0.0 


0.0 


Spleen 


0.0 


0.0 


Ovarian ca 
OVCAR-5 


0.0 


0.0 


Lymph node 


0.0 


0.0 


Ovarian ca. 
OVCAR-8 


0.0 


4.8 


Colorectal 


1.4 


0.0 


Ovarian ca. 
IGROV-1 


0.0 


0.0 


Stomach 


0.0 


0.0 


Ovarian ca 
(ascites) SK- 
OV-3 


0.0 


0.0 


Small intestine 


0.0 


0.0 


Uterus 


0 0 


O 0 

\J.\J 


Colon ca. SW480 


0.0 


0.0 


Placenta 


0.0 


0.0 


Colon ca.* 
met) 


n a 
u.u 


U.U 


Prostate 


0.0 


0.0 


Colon ca. HT29 


0.0 


0.0 


rrostate ca. 
(bone met) 
PC-3 


0.0 


0.0 


Colon ca. HCT- 
116 


0.0 


0.0 


Testis 


0.0 


0.0 


Colon ca. CaCo-2 


0.0 


0.0 


Melanoma 
Hs688(A).T 


0.0 


0.0 


CC Well to Mod 
Diff(OD03866) 


0.0 


0.0 


Melanoma* 
(met) 

Hs688fB) T 


0.0 


0.0 


Colon ca. HCC- 
2998 


0.0 


0.0 


Melanoma 
UACC-62 


0.0 


0.0 


Gastric ca. (liver 
met) NCI-N87 


3.3 


0.0 


Melanoma 
M14 


0.0 


0.0 


Bladder 


0.0 


6.9 


Melanoma 
LOXMVI 


0.0 


0.0 



199 



WO 02/46229 



PCT/USO 1/46530 



Trachea 


0.0 


0.0 


Melanoma* 
(met) SK- 
MEL-5 


0.0 


0.0 


Kidney 


0.0 


0.0 


Adipose 


0.0 


0.0 



Table 39. Panel 2D 



Tksnp Nnmp 

11WUC llUIUC 


Rel. Exp.(%) 

A.gZ J3U, IvUD 1 1 

164079723 


«... Tissue-Name 


Rel. Exp.(%) 
,. 4# Ag2350j Run 


Normal Colon 


7.6 


Kidney Margin 
8120608 


0.0 


CC Well to Mod Diff 
(OD03866) 


4.1 


Kidney Cancer 
8120613 


0.0 


CC Margin (OD03866) 


1.5 


Kidney Margin 
8120614 


0.0 


CC Gr.2 rectosigmoid 
(OD03868) 


3.0 


Kidney Cancer 
9010320 


0.0 


CC Margin (OD03868) 


0.0 


Kidney Margin 
9010321 


0.0 


CC Mod Diff(ODO3920) 


0.0 


Normal Uterus 


0.0 


CC Margin (ODO3920) 


7.1 


utenne cancer 
064011 


3.7 


WV-' KJkmA* do v Willi l/UiVjIl 

(OD03921) 


0.0 


Normal Thyroid 


0.0 




n n 
u.u 


Thyroid Cancer 


0.0 


CC from Partial 

Hen atec torn v ffYHOA^nQA 

Mets 


n n 
u.u 


Thyroid Cancer 
A302152 


0.0 


Liver Margin (ODO4309) 


0.0 


Thyroid Margin 
A302153 


0.0 


Colon mets to lung 
(OD04451-01) 


0.0 


Normal Breast 


0.0 


Lung Marein COD044S1 - 
02) 


0.0 


Breast Cancer 


7.6 


Normal Prostate 6546-1 


22.4 


Breast Cancer 
(OD04590-01) 


0.0 


Prostate Cancer 
(OD04410) 


74.7 


Breast Cancer Mets 
(OD04590-03) 


0.0 


Prostate Margin 
(OD04410) 


100.0 


Breast Cancer 
Metastasis 


0.0 


Prostate. Cancer 
(OD04720-01) 


30.1 


Breast Cancer 


0.0 


Prostate Margin 
(OD04720-02) 


38.7 


Breast Cancer 


0.0 


Normal Lung 


0.0 ] 


Breast Cancer 


0.0 
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9100266 




idling IVlCl lO IVIUSL-IC 

(OD04286) 


0.0 


£>rcasi iviargin 
9100265 


1.7 


Muscle Margin 
(OD042S6) 


0.0 


Breast Cancer 
A209073 


7.2 


Lung Malignant Cancer 
(OD03126) 


25.3 


Breast Margin 
A2090734 


U.U 


Lung Margin (OD03126) 


0.0 


Normal Liver 


0.0 


Lung Cancer (OD04404) 


6.5 


Liver Cancer 


0.0 


Lung Margin (OD04404) 


0.0 


Liver Cancer 1025 


0.0 


Lung Cancer (OD04565) 


0.0 


Liver Cancer 1 026 


0.0 


Lung Margin (OD04565) 


0.0 


Liver Cancer 6004-T 


0.0 


^ung cancer \kjij\j**zj /- 
01) 


0.0 


Liver Tissue 6004-N 


0.0 


Lung Margin (OD04237- 
02) 


0.0 


Liver Cancer 6005-T 


0.0 


Ocular Mel Met to Liver 
(ODO4310) 


0.0 


Liver Tissue 6005-N 


0.0 


Liver Margin (OD043 10) 


0.0 


Normal Bladder 


0.0 


Melanoma Metastasis 


0.0 


Bladder Cancer 


0.0 


T lino \A nm\rt fr\T\C\A1 r > 1 \ 

j^ung margin i ) 


u.u 


Bladder Cancer 


0.1 


Normal Kidney 


0.0 


Bladder Cancer 

\\JUVHf lo-UIJ ' 


0.0 


Kidney Ca, Nuclear grade 
2 (OD04338) 


u.u 


Bladder Normal 
Aqj acent (ULJU4 / 1 o- 
03) 


u.u 


\C 1 /ill o\ l \/f or m T\ 

jsjuney iviargin 
(OD04338) 


3.6 


Normal Ovary 


0.0 


jsjuney iNuciear graue 
Yi (OD04339) 


0.0 


Ovarian Cancer 


0.0 


jvxuiicy ividigixi 

(OD04339) 


0.0 


Ovarian Cancer 
(OD04768-07) 


0.0 


JVlUJJwjr VsO} V/JCdX 

type (OD04340) 


0.0 


uvary .Margin 
(OD04768-08) 


0.0 


(OD04340) 


0.0 


Normal Stomach 


0.0 


rvJUIlcy \*sO) lNUdCal gidxic 

3 (OD04348) 


1.7 


vj as trie cancer 
9060358 


0.0 


(OD04348) 


0.0 


oiomacn xviargm 
9060359 


0.0 


Kidney Cancer 
(OD04622-01) 


0.0 


Gastric Cancer 
9060395 


0.0 


Kidney Margin 
(OD04622-03) 


. 0.0 


Stomach Margin 
9060394 


0.0 


Kidney Cancer 


0.0 . 


Gastric Cancer 


0.0 
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(OD04450-01) 




9060397 




Kidney Margin 
(OD04450-03) 


0.0 


Stomach Margin 
9060396 


0.0 


Kidney Cancer 8120607 


0.0 


Gastric Cancer 
064005 


3.7 



Table 40 . Panel 4D 



Tissue Name 


Rel 

Exp.(%) 
Ag2322, 
Run 
162360932 


IVC1* 

Exp.(%) 
Ag2350, 
Run 
164145590 


Tissue Name 


KeJ. 

Exp.(%) 
Ag2322, 
Run 
162360932 


Rel. 
Exp.(%) 
Ag2350, 
Run 
164145590 


Secondary Thl act 


0.0 


0.0 


HUVEC IL-lbeta 


0.0 


0.0 


Secondary Th2 act 


0.0 


0.0 


HUVECIFN 


0.0 


0.0 


Secondary Trl act 


0.0 


29.3 


HUVEC TNF 

fllnhn + TP"M 

aiyila i J_F J.N 

gamma 


u.u 


U.U 


Secondary Thl rest 


0.0 


0.0 


HUVEC TNF 
alpha + IL4 


0.0 


0.0 


oeconuary i nz rest 


U.U 


0.0 


HUVEC IL-11 


0.0 


0.0 


Secondary Trl rest 


0.0 


0.0 


Lung 

Microvascular EC 
none 


0.0 


0.0 


Primary Thl act 


0.0 


0.0 


Lung 

Microvascular EC 
TNFalpha + IL- 
lbeta 


0.0 


0.0 


Primary Th2 act 


0.0 


0.0 


Microvascular 
Dermal EC none 


0.0 


0.0 


Primary Trl act 


0.0 


0.0 


Microsvasular 
Dermal EC 
TNFabha + IL- 
lbeta 


0.0 


0.0 


Primary Thl rest 


0.0 


0.0 


Bronchial 
epithelium 
TNFalpha + 
ILlbeta 


0.0 


0.0 


Primary Th2 rest 


0.0 


0.0 


Small airway 
epithelium none 


0.0 


0.0 


Primary Trl rest 


0.0 


o.o ! 


Small airway 
epithelium 
rNFalpha + IL- 
lbeta 


0.0 


0.0 


CD45RA CD4 
lymphocyte act 


0.0 


0.0 | 


I^oronery artery 
SMC rest 


0.0 


0.0 
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CD45RO CD4 
lymphocyte act 


0.0 


0.0 


Coronery artery 
SMC TNFalpha + 

TT 1Kp»f-Q 
1L/-1 Dcla 


0.0 


48.0 


CD8 lymphocyte 
act 


0.0 


23.3 


Astrocytes rest 


• 0.0 


0.0 


Secondary CD8 
lymphocyte rest 


0.0 


0.0 


Astrocytes 
TNFalpha +IL- 

1 Koto 

iDeia 


0.0 


0.0 


Secondary CD8 
lymphocyte act 


21.2 


0.0 


KU-812 
(Basophil) rest 


0.0 


0.0 


CD4 lymphocyte 
none 


0.0 


0.0 


KU-812 

(Basophil) 

PMA/ionomycin 


0.0 


0.0 


2ry 

Thl/Th2/Trl_anti- 


0.0 


0.0 


CCD1106 

(Keratinocytes) 

none 


0.0 


0.0 


LAK cells rest 


0.0 


. 0.0 


CCD1106 
(Keratinocytes) 
TNFalpha + IL- 
lbeta 


0.0 


0.0 


LAK cells IL-2 


0.0 


0.0 


Liver cirrhosis 


100.0 


100.0 


T A v « 0 llc TT 0-4-TT 

LPu\. CeilS LL-Z+LL- 

12 


0.0 


0.0 


Lupus kidney 


0.0 


0.0 


j^ajv ceiis iLj" 
2+IFN gamma 


0.0 


0.0 


NCI-H292none 


0.0 


0.0 


LAK cells IL-2+ 
IL-18 


0.0 


0.0 


NCI-H292IL-4 


0.0 


0.0 


LAK cells 
PMA/ionomycin 


0.0 


0.0 


NCI-H292 IL-9 


0.0 


0.0 


NK Cells IL-2 rest 


0.0 


0.0 


NCI-H292 IL-13 


0.0 


0.0 


i wo w ay ivjuljv j 
day 


0.0 


0.0 


XT^T XJOOO TT7M 

gamma 


0.0 


0.0 


i wo w ay ivii-riv j 
day 


0.0 


0.0 


HPAEC none 


0.0 


0.0 


Two Way MLR 7 

/tax/ 

uay 


0.0 


0.0 


HPAECTNF 
aipna + iLr i oeia 


0.0 


0.0 


PBMC rest 


0.0 


0.0 


Lung fibroblast 
none 


0.0 


21.0 


pDup pwy 

X Dlvl^ r VV 1V1 


n n 
u.u 


n ft 
u.u 


Lung fibroblast 

TXTC nlnUn J. TT 1 

iiNr aipna + XLri 
beta 


ft ft 

u.u 


ft ft 

u.u 


PBMC PHA-L 


0.0 


0.0 


Liinj? fibroblast 
IL-4 


0.0 


0.0 


Ramos (B cell) 
none 


0.0 


0.0 


Lung fibroblast 
IL-9 


0.0 


0.0 


Ramos (B cell) 
ionomycin 


0.0 • 


.0.0 


Lung fibroblast 
IL-13 


0.0 


0.0 
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B lymphocytes 
PWM 


7.1 


0.0 


Lung fibroblast 
IFN gamma 


0.0 


40.1 


B lymphocytes 
CD40Land IL-4 


0.0 


0.0 


Dermal fibroblast 
CCD1070rest 


0.0 


0.0 


EOL-1 dbcAMP 


0.0 


0.0 


Dermal fibroblast 
CCD 1070 TNF 
alpha 


0.0 


0.0 


EOL-1 dbcAMP 
PMA/ionomycin 


0.0 


0.0 


Dermal fibroblast 
CCD1070 IL-1 
beta 


0.0 


0.0 


Dendritic cells 
none 


0.0 


0.0 


Dermal fibroblast 
IFN gamma 


0.0 


0.0 


Dendritic cell<; T PS 


0 0 


0 0 


Dermal fibroblast 
IL-4 


0 0 
u.v 




Dendritic cells anti- 
CD40 


0.0 


0.0 


IBD Colitis 2 


43.2 


19.2 


Monocytes rest 


0.0 


0.0 


IBD Crohn's 


0.0 


15.3 


Monocytes LPS 


A A 
O.U 


A A 

0.0 


Colon 


0.0 


0.0 


Macrophages rest 


0.0 


0.0 


Lung 


0.0 


0.0 


Macrophages LPS 


0.0 


0.0 


Thymus 


0.0 


19.1 


HUVECnone 


0.0 


0.0 


Kidney 


0.0 


0.0 


HUVEC starved 


0.0 


0.0 









CNS_neurodegeneration_vl.O Summary: Ag2365 Expression is low/undetectable 
in all samples in this panel due to a probable probe failure. (Data not shown.) 



Panel 1.3D Summary: Ag2322/2350 Expression of the GPCR2 genes is concordant 
in two runs with the same probe and primer set. In both runs, a sample derived from a small 
5 cell lung cancer cell line (SHP-77) showed the highest expression (CTs=32-33). There is 
apparent expression in other small cell lung cancer cell lines as well. Thus, the expression of 
the GPCR2 genes could be used to distinguish SHP-77 cells and other small cell lung cancer 
cell lines from other samples on the panel. Furthermore, therapeutic modulation of the 
expression of the GPCR2 genes, through the use of small molecule drugs, antibodies or 
1 0 protein therapeutics may be of use in the treatment of small cell lung cancer. 

Please note that expression is low/undetectable in all samples in this panel (CTs>35) in 
a third experiment run with Ag2365. (Data not shown.) 

Panel 2D Summary: Ag2350 The expression of the GPCR2 genes is highest in a 
sample derived from normal prostate tissue adjacent to a prostate cancer(CT=32.3). This 
1 5 pattern is true for a second matched pair of prostate cancer and normal tissue, as well. This 
pattern of expression appears to be highly specific and thus the expression of the GPCR2 
genes could be used to distinguish prostate derived tissues from other tissues in the panel. 
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Moreover, therapeutic modulation of this gene, through the use of small molecule drugs, 
antibodies or protein therapeutics may be beneficial in the treatment of prostate cancer. 

Panel 3D Summary: Ag2350 The amp plot from one experiment with this probe and 
primer set suggests that there were experimental difficulties with this run. (Data not shown.) 
5 Panel 4D Summary: Ag2322/Ag2350 Significant expression of the GPCR2 

genes is restricted to liver cirrhosis (CTs=34-35). Furthermore, the transcript is not 
expressed in normal liver in panel 1.3D or 2D. Thus, expression of the GPCR2 genes 
could be used for detection of liver cirrhosis. The putative GPCR encoded by this 
transcript may also play an important role in liver cirrhosis. Therefore, therapeutics 
1 0 designed with the protein encoded for by this transcript could be important for 
maintaining or restoring normal function to the liver undergoing cirrhosis. 

GPCR3 

Expression of the GPCR3 gene (also referred to as GMAC024428_A and variant 
CG92194_01) was assessed using the primer-probe sets Ag2265, Ag2266 and Ag2277, 
15 described in Tables 41, 42 and 43. Results of the RTQ-PCR runs are shown in Tables 44 and 
45. 

Table 41 . Probe Name Ag2265 



Primers 


Sequences 


Length 


Start Position 


SEQID 
NO: 


Forward 


5 ' -ctctcttctgtggaatcattgc-3 ' 


22 


914 


143 


Probe 


TET-5 ' -cccatgctgaatccccttatatataca-3 * -TAMRA 


27 


937 


144 


Reverse 


5 ' -ggcttcctttacctctttgttc-3 ' 


22 


969 


145 



Table 42 . Probe Name Ag2266 



Primers 


Sequences 


Length 


Start 
Position 


SEQID 
NO: 


Forward 


5 • -agattccaccctttgtgatgtt-3 • 


22 


161 


146 


Probe 


TET-5 ' -tcttgacaatctttggcaatctgaca-3 * - 
TAMRA 


26 


197 


147 


Reverse 


5 ' -tgaaatccacatgtgacacaag-3 ' 


22 


229 


148 



Table 43 . Probe Name Ag2277 



Primers 


Sequences 


Length 


Start 
Position 


SEQ ID 

NO: 


Forward 


5 • -agattccaccctttgtgatgtt-3 '. 


22 


161 


149 
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Probe 


TET-5 ' -tcttgacaatctttggcaatctgaca-3 1 - 
TAMRA 


26 


197 


150 


Reverse 


5 ' -tgaaatccacatgtgacacaag-3 1 


22 


229 


151 



Table 44 . Panel 1.3D 



Tissue Name 


Rcl. 
Exp.(%) 
Ag2265, 

Run 
151562862 


Rel. 
Exp.(%) 
.Ag2266, 

Run 
i51041217 


Rel. 
Exp.(%) 
Ag2277, 

Run 
151769293 


i issue 
Name 


Rel. 
Exp.(%) 
Ag2265, 

Run 
151562862 


ReL 
Exp.(%) 
Ag2266, 

Run 
151041217 


Rel. 
Exp.(%) 
Ag2277, 

Run 
151769293 


Liver 

adenocarcinoma 


3.3 


1.0 


4.7 


Kidney 
(fetal) 


2.7 


0.0 


0.0 


Pancreas 


2.8 


0.0 


0.0 


Renal ca. 
786-0 


3.6 


0.0 


2.3 


Pancreatic ca 

PAPAM ? 


0.0 


0.0 


0.0 


Renal ca. 


7.6 


8.6 


5.0 


Adrenal gland 


0.0 


1.0 


0.0 


Renal ca. 
RXF393 


1.4 


0.0 


0.0 


Thyroid 


0.0 


1.2 


0.0 


Renal ca. 
ACHN 


0.0 


0.0 


0.0 


Salivary gland 


0.0 


0.0 


0.0 


Renal ca. 
UO-31 


0.0 


0.0 


0.0 


Pituitary gland 


0.0 


0.0 


0.0 


Renal ca. 
TK-10 


0.0 


0.6 


0.0 


Brain (fetal) 


0.0 


1.0 


0.0 


Liver 


0.0 


3.4 


0.0 


Brain (whole) 


0.0 


0.0 


0.0 


Liver (fetal) 


7.7 


2.1 


7.3 


Brain 

( amuoHala^ 


0.0 


0.0 


0.0 


Liver ca. 

(hepatoblast) 

HepG2 


6.3 


0.0 


2.8 . 


Brain 

(cerebellum) 


0.0 


0.0 


2.0 


Lung 


0.0 


0.0 


0.0 


Brain 

(hippocampus) 


0.0 


0.6 


0.0 


Lung (fetal) 


1.7 


0.6 


0.0 


Brain 

(substantia 

nigra) 


1.4 


0.0 


0.0 


Lung ca 
(small cell) 
LX-1 


7.9 


1.3 


0.7 


Brain 
(thalamus) 


0.0 


0.0 


0.0 


Lung ca. 
(small cell) 
NCI-H69 


11.7 


3.5 


5.3 


Cerebral Cortex 


0.5 


0.2 


0.0 


Lung ca. 
(s.cell var.) 
SHP-77 


33.0 


22.1 


12.8 


Spinal cord 


1.2 


0.0 


0.0 


Lungca. 
(large 
cell)NCl- 
H460 


1.3 


0.0 


0.0 
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glio/astro U87- 
MG 


4.1 


3.2 


2.9 


Lunp ca 

(non-sm. 
cell) A549 


0.0 


0.0 


0.0 


glio/astro U- 
118-MG 


12.2 


9.2 


32.8 


Limp ca. 

(non-s.cell) 
NCI-H23 


36.3 


16.3 


15.9 


astrocytoma 
SW1783 


1.0 


6.0 


0.0 


T liner ca 

JUUllg I/O. 

(non-s.cell) 
HOP-62 


0.0 


3.2 


0.0 


neuro*; met 
SK-N-AS 


15.8 


6.6 


9.2 


T iin<y ca 

(non-s.cl) 
NCI-H522 


14.6 


3.4 


3.0 


astrocytoma 
SF-539 


2.2 


1.8 


0.0 


T lino ca 

(squam.) 
SW 900 


0.0 


1.2 


1.6 


astrocytoma 
SNB-75 


6.3 


13.5 


6.0 


Lung ca. 
(squam.) 
NCI-H596 


13.0 


16.5 


1.8 


Glioma SNB-19 


0.0 


0.0 


0.0 


Mammary 
gland 


0.0 


1.0 


0.0 


Glioma U251 


0.0 


00 


0 0 


Breast ca.* 

fn1 eft MPF- 

7 ' 




on s 


mn n 


Glioma SF-295 


8.8 


4.6 


8.7 


Breast ca.* 

(nl eft 

MDA-MB- 
231 


26.1 


31.0 


7.0 


Heart (Fetal) 


0.0 


0.0 


0.0 

1 


Breast ca* 
(pi. e£) 
T47D 


3.4 


6.1 


2.4 


Heart 


0.0 


0.0 




Breast ca. 
BT-549 


11.0 


8.6 


7.9 


Skeletal muscle 
(Fetal) 


1.3 


3.1 


0.0 


Breast ca. 
MDA-N 


6.6 


16.6 


6.9 


Skeletal muscle 


0.0 


0.0 


2.4 |Ovary 


0.0 


0.0 


0.0 


Bone marrow 


C A 

6.4 


A *7 

4.7 


Q jOvarian ca. 
IOVCAR-3 


11.5 


15.5 


7.4 


mymus 


0.0 


2.7 


« - lOvarian ca. 
|OVCAR-4 


0.0 


0.0 


0.0 


Spleen 


0.0 


1.1 


. - lOvarianca. 
IOVCAR-5 


2.2 


5.0 


. 6.4 


Lymph node 


0 0 


0 0 


n _ lOvarian ca. 
UU pVCAR-8 


1 A 
1.4 


U.o 


u.u 


Colorectal 


2.4 


1.8 


. _ lOvarian ca. 
8 IIGROV-1 


2.6 


0.0 


0.0 


Stomach 


0.0 


2.4 


. q lOvarian ca. 
. y |(ascites) SK- 


0.0 


1.1 


0.0 
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OV-3 








Small intestine 3.3 


i i 
i.i 




uterus 


yj.v 




tin 


Colon ca. 
SW480 


12.8 


8.2 


16.4 


Placenta 


5.7 


5.8 


12.2 


Colon ca.* 

SW620 

(SW480met) 


7.2 


3.1 


7.5 


Prostate 


4.3 


0.0 


0.0 


Colon ca. HT29 


2.3 


C 1 
3.1 


C 1 
J.l 


Prostate ca.* 
(bone met; 
PC-3 


0.2 


7.8 


10.9 


Colon ca. HCT- 
116 


0 0 


5.0 


1.8 


Testis 


3.8 


4.4 


7.4 


Colon ca. 
CaCo-2 


13.8 


1.6 


4.1 


Melanoma 

xlSOoo(AJ.l 


0.0 


0.5 


0.0 


CC Well to 
Mod Diff 
(OD03866) 


0.0 


0.0 


0.0 


Melanoma* 
(met) 

JtiSOOo(JD). I 


0.0 


0.0 


0.0 


Colon ca. HCC- 
2998 


6.7 


9.0 


11.0 


Melanoma 


0.0 


0.0 


0.0 


Gastric ca. 
(aver met) NCI- 
N87 


100.0 


100.0 


64.2 


Melanoma 
M14 


3.2 


1.1 


1.6 


Bladder 


2.3 


0.7 


2.4 


Melanoma 
LOX IMVI 


1.9 


0.0 


0.0 


Trachea 


3.7 


1.9 


0.0 


Melanoma* 
(met) SK- 
MEL-5 


0.0 


1.1 


0.0 


Kidney 


0.0 0.0 


0.0 


Adipose 


0.0 


0.0 ' ; 


0.0 



Table 45 . Panel 4D 



Tissue Name 


Rel. 

Exp.(%) 
Ag2265, 
Run 
166778536 


Rel. 
Exp.(%) 
Ag2266, 

Run 
166897525 


Rel. 

Exp.(%) 
Ag2277, 

Run 
166818127 


Tissue Name 


Rel. 
Exp.(%) 
Ag2265, 

Run 
166778536 


Rel. 
Exp.(%) 
Ag2266, 

Run 
166897525 


Rel 
Exp.( 
Ag?2 

Ru 
166811 


Secondary Thl act 


17.1 


6.7 


3.4 


HUVECIL- 
lbeta 


0.0 


0.0 


O.C 


Secondary Th2 act 


7.1 


0.0 


2.5 


HUVECIFN 
gamma 


0.0 


0.0 


o.c 


Secondary Trl act 


4.9 


4.0 


0.0 


HUVEGTNF 
alpha + IFN 
gamma 


0.0 


0.0 


O.C 


Secondary Thl 
rest 


19.6 


3.9 


1.0 


HUVECTNF ! 
alpha + IL4 | 


0.0 


0.0 


o.c 


Secondary Th2 
rest 


6.9 


4.5 


0.0 


HUVECIL-11 


0.0 


0.0 


o.c 
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Secondary Trl 
rest 


7.1 


0.0 


6.5 


Lung 

Microvascular 
EC none 


A A 

0.0 


A A 
0.0 


0.- 


Primary Thl act 


3.1 


1.9 


0.0 


Lung 

Microvascular 
EC TNFalpha + 
IL-lbeta . 


4.3 . 


0.0 


. 0. 


Pnmary Tn2 act 








Mij^^agcular 
Dermal EC none 


» sOsO'*, 




li-.'.itSjk 


Primary Trl act 


0.0 


4.2 


4.9 


Microsvasular 
Dermal EC 
TNFalpha + IL- 
lbeta 


0.0 


0.0 


2. 


Primary Thl rest 


12.9 


10.4 


2.6 


Bronchial 
epithelium 
TNFalpha + 
ILlbeta 


0.0 


0.0 


51. 


Primary Th2 rest 


3.4 


3.0 


2.9 


Small airway 
epithelium none 


0.0 


0.0 


49. 


Primary Trl rest 


12.0 


3.8 


0.0 


Small airway 
epithelium 
TNFalpha + IL- 

X U&lo 


0.0 


0.0 


11. 


CD45RA CD4 

Ivmnhocvte art 


5.2 


0.0 


7.3 


Coronery artery 

iJlVXV/ I vol 


2.0 


0.0 


O.i 


CD45RO CD4 
lymphocyte act 


0.0 


0.0 


3.0 


Coronery artery 
SMC TNFalpha : 

+ TT 1 hpfn 

' JLLf" 1 Uvld 


0.0 


0.0 


1.1 


CD8 lymphocyte 
act 


2.6 


4.0 


3.9 


Astrocytes rest 


0.0 


0.0 


2: 


Secondary CD8 
lymphocyte rest 


4.5 


0.0 


0.0 


Astrocytes 
TNFalpha + 11^ 

I L/C la 


0.0 


9.6 


o.< 


Secondary CD8 
lymphocyte act 


1.9 


0.0 


0.0 


KU-812 
(Basophil) rest 


lo.i 


47.6 


16. 


CD4 lymphocyte 
none 


0.0 


0.0 


0.5 


KU-812 

(Basophil) 

PMA/ionomycin 


79.6 


100.0 


100 


2ry 

l n l / 1 XxLi I rl_anti- 
CD95 CH11 


inn 

1U.0 




2.7 


CCD1106 
(Keratinocytes) 

llVSXlv 


8.7 


A A 

0.0 


13. 


LAK cells rest 


0.0 


0.0 


2.0 


CCD1106 
(Keratinocytes) 
TNFalpha + IL- 
lbeta 


2.3 


0.0 


0.( 


LAK cells IL-2 


12.5 


6.7 


8.1 


Liver cirrhosis 


. 5.3 


0.0 


4.1 


LAK cells IL- 


2.3 


0.0 


2.1 


Lupus kidney 


0.0 


0.0 


o.: 
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2+1L-12 
















LAK cells 1L- 
2+IFN gamma 


10.2 


5 6 


7 6 


NCI-H292 none 

l^V^A ll4>/i> liVJJUU 


0 0 




2 « 


LAK cells IL-2+ 
IL-18 


16.5 


9 9 


4.4 


NCI-H292 IL-4 


6 2 


1 6 




LAK cells 
PMA/ionomycin 


0.0 


00 

V/.V/ 


0 0 

V/.V/ 


NCI-H292 TL-9 




in ^ 




NK Cells JL-2 rest 


00 


16 0 


5 6 


NCI-H292 EL- 
13 


ft ft 




19 


Two Way MLR 3 
day 


0.0 


0.0 


0.0 


NCI-H292 IFN 
gamma 


2.2 


14.0 


7/ 


Two Way MLR 5 
day 


5.5 


8.8 


0.0 


HPAEC none 


0.0 


0.0 


0.( 


Two Way MLR 7 
day 


0.0 


14.7 


2.3 


HPAECTNF 
alpha + EL- 1 
beta 


0.0 


0.0 


2.2 


PBMC rest 


0.0 


0.0 


0.0 


Lung fibroblast 
none 


1.7 


5.6 


0.( 


PBMC PWM 


57.8 


45.1 


40.9 ' 


Lung fibroblast 
TNF alpha + IL- 
1 beta 


0.0 


0.0 


3.f 


PBMC PHA-L 


5.2 


3 6 


00 

V/. \J 


Lung fibroblast 
IL-4 


0 0 




U.V. 


Ramos (B cell) 
none 


6.1 


00 


2 4 


Lung fibroblast 
EL-9 


0 0, 


u.u 


ft r 


Ramos (B cell) 
ionomycin 


12.7 


39.0 


2.1 


Lung fibroblast 
IL-13 


2.3 


0.0 


0.( 


B lymphocytes 
PWM 


25.3 


42.3 


29.5 


Limg fibroblast 
IFN gamma 


0.0 


0.0 


2.f 


B lymphocytes 

C*T\A(XT nr^A TT A 

cuhujl ana ll-4 


7.9 


17.9 


2.3 


Dermal 

fibroblast 

CCD1070rest 


1.7 


0.0 


2.2 


EOL-1 dbcAMP 


0.0 


0.0 


0.0 


Dermal 
fibroblast 
CCD 1070 TNF 
alpha 


8.1 


14.5 


11.- 


EOL-1 dbcAMP 
PMA/ionomycin 


A A 


A A 

4.4 


A A 

y.o 


Dermal 
fibroblast 
CCD1070IL-1 
beta 


0.0 


4.9 


l.f 


Dendritic cells 
none 


0.0 


0.0 


0.0 


Dermal 
fibroblast IFN 
gamma 


2.7 


0.0 


O.C 


Dendritic cells 
LPS 


0.0 


0.0 


0.0 


Dermal 
fibroblast IL-4 


2.0 


7.5 


7.'/ 


Dendritic cells 
anti-CD40 


0.0 


0.0 


0.0 . 


DBD Colitis 2 


0.0 


0.0 


6.J 
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Monocytes rest 


ft ft 

u.u 


A A 

0.0 


A A 

0.0 


IBD Crohn s 


2.9 


4.6 


0. 


Monocvtes LPS 


0.0 


1 0 7 


0 0 


v>oiun 


U.U 


o, n 
u.u 


U.' 


Macrophages rest 


0.0 


0.0 


0.0 


Lung 


0.0 


0.0 


2: 


Macrophages LPS 


0.0 


0.0 


0.0 


Thymus 


0.0 


0.0 


0.' 


HUVEC none 


0.0 


0.0 


0.0 


Kidney 


100.0 


81.2 


48 


HUVEC starved 


0.0 


0.0 


3.1 











... ,* . J^nel l 3D Summary : Ag2265/2266/2277 The expression of the GPCR3 gene was 

assessed in triplicate runs on panel 1.3D. There was good concordance between runs, with the 
highest expression seen in cell lines derived from a gastric cancer metastasis (NCI-N87) 
(CTs=30.5-32.5) and breast cancer (MCF-7). Thus, the expression of the GPCR3 gene could 
5 be used to distinguish NCI-N87 and MCF-7 from the other samples in the panel. Moreover, 
therapeutic modulation of the GPCR3 genes, through the use of small molecule drugs, 
antibodies or protein therapeutics might be of benefit in the treatment of gastric cancer or 
breast cancer. 

Panel 2.2 Summary: Ag2265/2266/2277 Expression is low/undetectable in all 
10 samples in this panel. (CTs>35). (Data not shown.) 

Panel 4D Summary: Ag2265/2266/2277 The GPCR3 gene is expressed in normal 
kidney and in a basophil cell line and is slightly induced in activated basophils. Basophils are 
an important component of the allergic immune response. These cells produce cytokines and 
mediators that can activate T cells (IL-4), induce eosinophil recruitment, smooth muscle 
1 5 contraction, and vascular permeability (histamines) and contribute to tissue destruction (IL- 
13) (1). Therefore, therapeutics designed to block the function of the protein encoded by this 
transcript could be important in the treatment of asthma, inflammatory bowel disease and 
psoriasis. 



GPCR4 

20 Expression ofGPCR4 (also referred to as CG50169-01) was assessed using the primer- 

probe sets Ag2384, Ag2226 and Agl828, described in Tables 46, 47 and 48. Results of the 
RTQ-PCR runs are shown in Tables 49 and 50. 



Table 46 . Probe Name Ag2384 



Primers 


Sequences 


Length 


Start 
Position 


SEQID 
NO: 


Forward 


5 1 -ggaaagtgtcctccctgttcta-3 * 


22 


824 


152 


Probe 


TET-5 ' -ccataatagtccccgtgttaaaccca-3 1 - 
TAMRA 


26 


848 


153 


Reverse 


5 1 -ctttgacatccttgttcctcaa-3 ■ ^ 


22 


886 


154 . 
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Primers 


Sequences 


Length 


Start 
Position 


SEQ ID 
NO: 


Forward 


5 * -ggaaagtgtcctccctgttcta-3 1 


22 


824 


155 


Probe 


TET-5 ' -ccataatagtccccgtgttaaaccca-3 1 - 
TAMRA 


26 


848 


156 


Reverse 


5 ' -ctttgacatccttgttcctcaa-3 1 


22 


886 


157 



Table 48 . Probe Name Agl828 



Primers 


Sequences 


Length 


Start 
Position 


SEQ ID 
NO: 


Forward 


5 1 -cctctccagcattctacacaac-3 1 


22 


675 


158 


Probe 


TET-5 1 -tctacagaaggcaggtccaaagcctt-3 f - 
TAMRA 


26 


700 


159 


Reverse 


5 1 -caattatgtgggaactgcaagt-3 1 


22 


730 


160 



Table_49. Panel 1. 3D 



Tissue Name 


Rel. Exp.(%) Ag2384, 
Run 165629298 


Tissue Name 


Rel. Exp.(%) Ag2384, 
Run 165629298 


Liver adenocarcinoma 


10.5 


Kidney (fetal) 




Pancreas 


1.3 


Renal ca 786-0 


2.9 


Pancreatic ca. CAP AN 
2 


3.7 


Renal ca. A498 


5.0 


Adrenal gland 


5i8 


Renal ca. RXF 393 


8.6 


Thyroid 


23.7 


Renal ca. ACHN 


6.1 


Salivary gland 


4.6 


Renal ca. UO-31 


2.3 


Pituitary gland 


5.6 


Renal ca. TK-10 


1.9 


Brain (fetal) 


7.6 


Liver 


1.3 


Brain (whole) 


2.4 


Liver (fetal) 


5.3 


Brain (amygdala) 


7.6 


Liver ca. 

(hepatoblast) HepG2 


0.1 


Brain (cerebellum) 


1.1 


Lung 


17.9 


Brain (hippocampus) 


6.2 


Lung (fetal) 


15.0 


Brain (substantia nigra) 


2.8 


Lung ca. (small cell) 
LX-1 


2.3 


Brain (thalamus) 


4.8 


Lung ca. (small cell) 
NCI-H69 


0.1 


Cerebral Cortex 


2.8 


Lung ca. (s.cell var.) 
SHP-77 


5.8 


Spinal cord 


13.9 


Lung ca. (large 
cell)NCI-H460 


4.8 


glio/astro U87-MG 


1.5 


Lung ca. (non-sm. 
cell)A549 


1.5 
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glio/astroU-118-MG 


4.2 


i^rUllg la. ^nOIl •"b.LCllj 

NCI-H23 


3.1 


astrocytoma SW1783 


0.1 


idling \>ci. ^nuii-bxciij 

HOP-62 


3.9 


neuro*; met SK-N-AS 


4.0 


idling ca. ^non-s.cij 
NCI-H522 


1.8 


ast3^yJomau§I43^ ^ s 




Lung ca. (squam.) 


9.3 


astrocytoma SNB-75 


12.1 


Lung ca. (squam.) 
NCI-H596 


0.0 


Glioma SNB-19 


8.3 


Mammary gland 


15.4 


Glioma U251 


3.8 


Breast ca.* (pl.ef) 
MCF-7 


7.1 


Glioma SF-295 


5.2 


Breast ca.* (pl.ef) 
MDA-MB-231 


12.5 


Heart (Fetal) 


15.5 


Breast ca.* (pi. ef) 
T47D 


1.8 


Heart 


20.6 


Breast ca. BT-549 


2.4 


Skeletal muscle (Fetal) 


8.0 


Breast ca. MDA-N 


0.7 


Skeletal muscle 


13.2 


Ovary 


51.8 


Bone marrow 


1.1 


w van an ca. uvlak- 
3 


0.7 


Thymus 


2.2 


uvanan ca. uv wvk.- 
4 


4.4 


Spleen 


11.0 


uvanan ca. uvlak- 
5 


4.4 


Lymph node 


21.3 


uvanan ca. uvlak- 
8 


0.6 


Colorectal 


5.4 


Ovarian ca IGROV- 

1 


0.6 


Stomach 


19.2 


Ovarian ca. (ascites) 
SK-OV-3 . 


1.2 


Small intestine 


60.7 


Uterus 


100.0 


Colon ca. SW480 


0.6 


Placenta 


4.5 


Colon ca.* SW620 
(SW480 met) 


0.4 


Prostate 


8.1 


Colon ca. HT29 


0.3 


Prostate ca.* (bone 
met) PC-3 


3.2 


Colon ca. HCT-116 


5.3 


Testis 


17.9 


Colon ca. CaCo-2 


1.3 


Melanoma 
Hs688(A).T 


0.6 


CC Well to Mod Diff 
(OD03866) 


2.5 


Melanoma* (met) 
Hs688(B).T 


0.2 


Colon ca. HCC-2998 


2.7 


Melanoma UACC-62 


0.9 


Gastric ca. (liver met) 


6.4 ' 


Melanoma M14 


5.3 
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NCI-N87 








Bladder 


2.5 


Melanoma LOX 
DVTVI 


1.6 


Trachea 


24.5 


Melanoma* (met) 
SK-MEL-5 


1.8 


Kidney 


2.2 


Adipose 


7.2 



Table 50; Panel 4D 



Tissue Name 


IV CI. 

Exp.(%) 
Agl828, 
Run 
165810353 


xvei. 
Exp.(%) 
Ag2384, 

Run 
162321123 


Tissue Name 


tvei. 
Exp.(%) 
Agl828, 

Run 
165810353 


tvei. 
Exp.(%) 
Ag2384, 

Run 
162321123 


Secondary Thl act 


0.0 


10.9 


HUVEC n^lbeta 


0.0 


. 4.8 


Secondary Th2 act 


0.0 


14.7 


HTTVPf TT7M 
nU V EiKs JLT IN 

gamma 


0.0 


15.6 


Secondary Trl act 


0.0 


11.6 


HUVEC TNF 
alpha + IFN 
gamma 


0.0 


23.8 


Secondary Thl rest 


0.0 


6.6 


HUVEC TNF 
alpha + DL4 


0.0 


24.8 


Secondary Th2 rest 


0.0 


12.9 


HUVEC IL-11 


0.0 


14.0 


Secondary Trl rest 


0.0 


8.4 


Lung 

Microvascular EC 
none 


0.0 


27.9 


Primary Thl act 


0.0 


8.2 


Lung 

Microvascular EC 
x XNr aipna t jul- 
lbeta 


0.0 


17.7 


Primary Th2 act 


0.0 


20.3 


Microvascular 
Dermal EC none 


0.0 


22.1 


Primary Trl act 


22.7 


17.4 


Microsvasular 
Dermal EC 
TNFalpha + IL- 
lbeta 


0.0 


15.8 


Primary Thl rest 


0.0 


22.7 


Bronchial 
epithelium 
TNFalpha + 
ILlbeta 


0.0 


17.4 


Primary Th2 rest 


3.5 


16.0 


Small airway 
epithelium none 


0.0 


7.3 


Primary Trl rest 


0.0 


15.8 


Small airway 
epithelium 
TNFalpha + IL- 


0.0 


34.6 
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Ibeta 






CD45RA CD4 
lymphocyte act 


0.0 


19.3 


Coronery artery 
SMC rest 


0.0 


81.8 


CD45RO CD4 
lymphocyte act 


0.0 


8.8 


Coronery artery 
SMC TNFalpha + 
IL-lbeta 


0.0 


41.8 


CD8 lymphocyte 


0.0 


9.0 


Astrocytes rest 


0.0 


34.2 


Secondary CD8 
lymphocyte rest 


0.0 


7.9 


Astrocytes 
TNFalpha + IL- 
lbeta 


0.0 


26.1 


Secondary CD8 
lymphocyte act 


0.0 


11.2 


KU-812 
(Basophil) rest 


0.0 


13.7 


CD4 lymphocyte 
none 


0.0 


9.2 


KU-812 

(Basophil) 

PMA/ionomycin 


6.9 


35.6 


2ry 

Thl/Th2/Trl anti- 
CD95CH11 


p.o 


14.8 


CCD1106 

(Keratinocytes) 

none 


0.0 


19.3 




U.v 


10. o 


CCD1106 
(Keratinocytes) 
TNFalpha + IL- 
lbeta 


U.U 




LAK cells IL-2 


0.0 


5.1 


Liver cirrhosis 


100.0 


4.1 


LAK cells IL-2+IL- 
12 


0 0 


K 1 

O. 1 


j^upus Kianey 


U.U 


J.U 


LAK cells IL- 
2+IFN gamma 




Q fi 

y.v 


jN^i-rizi/z none 


U.U 


A A 
U.U 


LAX cells IL-2+ 
IL-18 


0.0 


8.7 


NCI-H292 IL-4 


0.0 


0.0 


LAK cells 
PMA/ionomycin 


0.0 


27.5 


NCI-H292 IL-9 


0.0 


0.0 


NK Cells IL-2 rest 


0.0 


6.9 


^CI-H292 IL-13 


0.0 


0.0 


Two Way MLR 3 
day 


0 0 


o.o 


NCI-H292 IFN 
gamma 


U.U 


. U.U 


Two Way MLR 5 
day 


0 0 


7 1 


iTP AFP tinnp 

ixr none 


A A 

U.U 


O 1 

y.l 


Two Way MLR 7 
day 


0.0 


6.2 


HPAECTNF 
alpha + IL-1 beta 


0.0 


13.2 


PBMC rest 


0.0 


21.2 


Lung fibroblast 
none 


0.0 


23.5 


PBMC PWM 


0.0 


10.7 


Lung fibroblast 
TNF alpha + EL-1 
beta 


0.0 


6.8 


PBMC PHA-L 


0.0 


15.0 


Lung fibroblast 
IL-4 


0.0 


61.1 
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10 



Ramos (B cell) 
none 


0.0 


0.0 


Lung fibroblast 
IL-9 


0.0 


29.7 


Ramos (B cell) 
ionomycin 


0.0 


0.0' 


Lung fibroblast 
IL-13 


0.0 


37.4 


B lymphocytes 
PWM 


0.0 


17.6 


Lung fibroblast 
EFN gamma 


0.0 


64.2 


B lymphocytes 


3.8 


2.3 


Dermal fibroblast 
CCD 1070 rest 


0.0 


100.0 


EOL-1 dbcAMP 


0.0 


20.3 


DennTl^broSiast 

CCD1070TNF 

alpha 


0.0 


78.5 


EOL-1 dbcAMP 
PMA/ionomycin 


0.0 


4.5 


Dermal fibroblast 
CCD1070 IL-1 
beta 


0.0 


54.0 


Dendritic cells 
none 


0.0 


16.3 


Dermal fibroblast 
IFN gamma 


0.0 


26.4 


Dendritic cells LPS 


0.0 


21.5 


Dermal fibroblast 

TT A 


0.0 


42.0 


jjenontic cells anu- 
CD40 


7.6 


24.1 


EBD Colitis 2 


8.1 


4.3 


Monocytes rest 


0.0 


44.8 


IBD Crohn's 


9.2 


6.3 


Monocytes LPS 


0.0 


3.4 


Colon 


31.9 


30.4 


Macrophages rest 


3.7 


34.2 


Lung 


3.8 


33.0 


Macrophages LPS 


0.0 


12.7 


Thymus 


0.0 


4.0 


HUVEC none 


0.0 


19.5 


Kidney 


0.0 


16.8 


HUVEC starved 


0.0 


25.5 









CNS_neurodegeneration_vl.O Summary: Ag2226/Ag2384 Expression is 
low/undetectable in all the samples in this panel. (CTs>35). (Data not shown.) 

Panel 1.3D Summary: Ag2384 Highest expression of the GPCR4 gene is detected in 
the uterus (CT=28.8). There is also substantial expression in normal ovarian and small 
intestine tissue. Of note is the low level of expression in cell lines derived from ovarian 
cancer. Thus, the expression of this gene could be used to distinguish uterine, ovarian and 
small intestine tissue from other tissues in the panel. In addition, the expression of this gene 
could be used to distinguish normal ovarian tissue from samples derived from ovarian cancer 
cell lines. Furthermore, therapeutic modulation of the GPCR4 gene, through the use of small 
molecule drugs, antibodies or protein therapeutics may be beneficial in the treatment of 
ovarian cancer. 

The GPCR4 gene is also moderately expressed (CT values = 31-33)in a variety of 
metabolic tissues including adrenal, thyroid, pituitary, adult and fetal heart, adult and fetal 
skeletal muscle, fetal liver and adipose. Thus, the GPCR4 gene product may be a small 
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molecule target for the treatment of metabolic disease, including obesity and Types 1 and 2 
diabetes. 

The GPCR4 gene is expressed at low to moderate levels in all CNS regions examined. 
The encoded protein is a novel member of the GPCR family of receptors. Several 
5 neurotransmitter receptors are GPCRs, including the dopamine receptor family, the serotonin 
receptor, family, the GABAB receptor, muscarinic acetylcholine receptors, and others; thus, 
GPCR4 may represent a novel neurotransmitter receptor. Targeting various neurotransmitter 
receptors (dopamine, serotonin) has proven to be an effective therapy in psychiatric illnesses 
such as schizophrenia, bipolar disorder and depression. In addition, other regions where the 
10 GPCR4 gene is expressed (the cerebral cortex and hippocampus) are known to play critical 
roles in Alzheimer's disease, seizure disorders, and in the normal process of memory 
formation. Thus, therapeutic modulation of the expression of this gene or its protein product 
may be beneficial in one or more of these diseases, as may blockade of the receptor encoded 
by the gene. Furthermore, significant levels of expression of the GPCR4 gene in areas outside 
15 the central nervous system (such as uterus and ovary), suggest the possibility of a wider role in 
intercellular signaling. 

Please note that a second experiment with the probe and primer set Ag2226 showed 
expression to be low/undetectable in all the samples in this panel. (CTs>35). (Data not shown.) 

Panel 2.2 Summary: Ag2226 Expression is low/undetectable in all the samples in 
20 this panel. (CTs>35). (Data not shown.) 

Panel 4D Summary: Ag2384 The GPCR4 transcript is expressed in most tissues in 
this panel regardless of treatment. This transcript encodes a GPCR like molecule with 
potential signaling activity that may be important in maintaining normal cellular functions in a 
number of tissues. Therapies designed with the protein encoded by this transcript could be 
25 important in regulating cellular viability or function. 

A second experiment with the probe and primer set Agl 828 is not consistent with the 
above results and shows low levels of transcript expression in liver cirrhosis only. 

Ag2226 Expression is low/undetectable in all the samples in this panel. (CTs>35). 
(Data not shown.) 

30 GPCRS 

Expression of the GPCRS gene (also referred to as AC009758_dal) was assessed using 
the primer-probe sets Ag2319 and Ag2337, described in Tables 51 and 52. Results of the 
RTQ-PCR runs are shown in Table 53. 
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Primers 


Sequences 


Length 


Start 
Position 


SEQ ID 
NO: 


Forward 


5 1 -attccacacaccttttgtgaac-3 1 


22 


591 


161 


Probe 


TET-5 1 -acattggcctagccaaatatgcatgt-3 ' - 
TAMRA 


26 


613 


162 


Reverse 


5 1 -ggaaaacccataccaaatgttt-3 4 


22 


653 


163 



Table 52 . Probe Name Ag2337 



Primers 


Sequences 


Length 


Start Position 


SEQ ID 
NO: 


Forward 


5 ' -attccacacaccttttgtgaac-3 ' 


22 


591 


164 


Probe 


TET-5 ' -acattggcctagccaaatatgcatgt-3 ' -TAMRA 


26 


613 


165 


Reverse 


5 ' -ggaaaacccataccaaatgttt-3' 


22 


653 


166 



Jable53.Panel4.lD 



Tissue Name 


Rel. 
Exp.(%) 
Ag2319, 

Run 

LLt* /OlDOO 


Rel. 
Exp.(%) 
Ag2337, 

Run 

Z247ola34 


Tissue Name 


Rel. 
Exp.(%) 
Ag2319, 

Run 
224781588 


ReL 
Exp.(%) 
Ag2337, 

Ron 
224781634 


Secondary Thl act 


0.0 


0.0 


HUVEC IL-lbeta 


0.0 


0.0 


Secondary Th2 act 


0.0 


0.0 


HUVECIFN 
gamma 


0.0 


0.0 


Secondary Trl act 


0.0 


I 
1 

0.0 


HUVEC TNF 
alpha + DPN 
gamma 


0.0 


0.0 


Secondary Thl rest 


0.0 


0.0 


HUVEC TNF 
alpha + IL4 


0.0 


0.0 


Secondary Th2 rest 


0.0 


0.0 


HUVEC IL-11 


0.0 


0.0 


Secondary Trl rest 


0.0 


0.0 


Lung 

Microvascular EC 
none 


0.0 


0.0 


Primary Thl act 


0.0 


0.0 


Lung 

Microvascular EC 
TNFalpha + IL- ! 
lbeta 


0.0 


0.0 


Primary Th2 act 


0.0 


0.0 


Microvascular 
Dermal EC none 


0.0 


0.0 


Primary Trl act 


0.0 


0.0 


Microsvasular 
Dermal EC 
TNFalpha + IL- 
lbeta 


. 0.0 


0.0 


Primary Thl rest 


0.0 


0.0 


Bronchial ] 0.0 


0.0 
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epithelium 
TNFalpha + 
ILlbeta 






Primary Th2 rest 


0.0 


o.o 


Small airwav 
epithelium none 


0.0 


0.0 


Primary Trl rest 


0.0 


0.0 


Small airwav 
epithelium 
TNFalpha + IL- 
lbeta 


0.0 


0.0 


CD45RA CD4 
lymphocyte act 


0.0 


0.0 


Coronery artery 
SMC rest 


0.0 


0.0 


CD45RO CD4 
lymphocyte act 


0.0 


0.0 


Coronery artery 
SMC TNFalpha + 
IL-lbeta 


0.0 


0.0 


CD8 lymphocyte 
act 


0.0 


0.0 


Astrocytes rest 


0.0 


0.0 


Secondary CD8 
lymphocyte rest 


0.0 


0.0 


Astrocytes 
TNFalpha + IL- 
lbeta 


0.0 


0.0 


Secondary CD8 
lymphocyte act 


0.0 


0.0 


KU-812 
(Basophil) rest 


0.0 


0.0 


CD4 lymphocyte 
none 


0.0 


0.0 


KU-812 

(Basophil) 

PMA/ionomycin 


0.0 


0.0 


2ry 

Thl/Th2/Trl anti- 
CD95 CH11 


0.0 


00 


CCD1106 

C\C prn t i n nr vt pc^ 

none 




0.0 


LAK cells rest 


0.0 


0.0 


CCD1106 
(Keratinocytes) 
TNFalpha + IL- 
lbeta 


0.0 


0.0 


LAK cells IL-2 


0.0 


0.0 


Liver cirrhosis 


0.0 


0.0 


LAK cells EL-2+IL- 
12 


A A 
0.0 


A A 

0.0 


NCI-H292 none 


0.0 


0.0 


LAK cells IL- 
2+LFN gamma 


A A 
0.0 


A A 

0.0 


NCI-H292 IL-4 


0.0 


0.0 


LAK cells IL-2+ 
IL-18 


A A 
0.0 


A A 

0.0 


\TpT TTin / > TT A 

NL1-H292 IL-9 


0.0 


o.o 


LAK cells 
PMA/ionomycin 


A A 
0.0 


A A 

0.0 


NCI-H292 IL-13 


0.0 


0.0 


KTV /"•olio TT O ,or-* 

Ink ceils UL-z rest 


A A 

0.0 


0.0 


NCI-H292 IFN 
gamma 


0.0 


0.0 


Two Way MLR 3 
day 


0.0 


0.0 


UPAEC none 


0.0 


0.0 


Two Way MLR 5 
day 


0.0 


0.0 


HPAECTNF 
alpha + IL-1 beta 


0.0 


0.0 


Two Way MLR 7 


0.0 0.0 . ] 


Lung fibroblast 


0.0 


0.0 
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day 






none 




PBMC rest 


0.0 


0.0 


Lung fibroblast 
TNF alpha + IL-1 
beta 


0.0 


0.0 


PR A/TP T>W\/f 


U.U 


A A 
U.U 


Lung fibroblast 
IL-4 


0.0 


A A 
U.U 




U.U 


A. A 
U.U 


Lung fibroblast 


0.0 


A A 
U.U 


Ramos (B cell) 
none 


U.U 


A A 

U.U 


Lung fibroblast 
IL-13 


0.0 


A A 
U.U 


Ramos (B cell) 
ionomycin 


0.0 


0.0 


T iintx fihroViljict 

IFN gamma 


0.0 


0.0 


B lymphocytes 
PWM 


0.0 


0.0 


Dermal fibroblast 
CCD 1 070 re<;t 


0.0 


0.0 


B lymphocytes 
CD40L and IL-4 


0.0 


0.0 


Dermal fibroblast 
alpha 


o n 

U.U 


0.0 


EOL-1 dbcAMP 


0.0 


0.0 


Dermal fibroblast 

CCD1070IL-1 
beta 


0.0 


0.0 


EOL-1 dbcAMP 
PMA/ionomycin 


U.U 


A A 
U.U 


Dermal fibroblast 
IFN gamma 


0.0 


1.0 


Dendritic cells 
none 


U.U 


A A 
U.U 


Dermal fibroblast 
IL-4 


0.0 


0.0 


Dendritic cells LPS 


0.0 


0.0 


Dermal 

Fibroblasts rest 




0 0 

U.U 


Dendritic cells anti- 


0.0 


0.0 


Neutrophils 
TNFa+LPS 


0.0 


1.2 


Monocytes rest 


0.0 


0.0 


Neutrophils rest 


0.0 


1.1 


rVfononvtpQ T 


v.U 


U.U 


Colon 


0.0 


A A 

0.0 


Macrophages rest 


0.0 


0.0 


Lung 


1.7 


1.8 


Macrophages LPS 


0.0 


0.0 


Thymus 


9.6 


14.5 


HUVECnone 


0.0 


0.0 


Kidney 


100.0 


100.0 


HUVEC starved 


0.0 


0.0 









CNS_neurodegeneration_vl.O Summary Ag2319/Ag2337 Expression of the GPCR5 
gene is low/undetectable (CTs > 35) across all of the samples on this panel (data not shown). 



General_screenin&j>anel_vl.5 Summary Ag2337 Expression of the GPCR5 gene is 
low/undetectable (CTs > 35) across all of the samples on this panel due to a probable probe 
failure, (data not shown). 

Panel 1.3D Summary Ag2319/Ag2337 Expression of the GPCR5 gene is 
low/undetectable (CTs > 35) across all of the samples on this panel due to a probable probe 
failure.. (data not shown). 
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Panel 2.2 Summary Ag2319 Expression of the GPCR5 gene is low/undetectable (CTs 
> 35) across all of the samples on this panel due to a probable probe failure, (data not shown- 
Run 174309682 ). A suspicious amp plot from a second experiment with the same probe and 
primer set suggests that there were experimental difficulties with that run. (Data not shown- 
5 Run 174310428.) 

Panel 4.1D Summary: Ag2319/Ag2337 Expression of the GPCR5 gene is limited to 
kidney. Therefore, expression of this gene could be used to distinguish kidney from other 
tissues. Furthermore, the restriction of expression of the GPCR5 gene to the kidney suggests « 
that the protein encoded by this gene may be involved in the homeostasis of the kidney. 
10 Therefore, therapeutic modulation of the expression or function of the GPCR5 gene may be 
effective in the treatment of diseases of the kidney such as diabetes, autoimmune disease, renal 
artery stenosis, interstitial nephritis, glomerulonephritis, polycystic kidney disease, systemic 
lupus erythematosus, renal tubular acidosis, IgA nephropathy, hypercalceimia, and Lesch- 
Nyhaii syndrome. 

1 5 Panel 4D Summary Ag23 1 9/Ag2337 Expression of the GPCR5 gene is 

low/undetectable (CTs > 35) in all of the tissues on this panel (data not shown). (Nouri-Aria et 
al, Basophil recruitment and IL-4 production during human allergen-induced late asthma. J 
Allergy Clin Immunol 108(2):205-1 1, 2001). 

GPCR6 

20 Expression of the GPCR6 gene (also referred to as CG50149-01) was assessed using 

the primer-probe sets Ag2364 and Agl725, described in Tables 54 and 55. Results of the 
RTQ-PCR runs are shown in Table 56. 



Table 54 . Probe Name Ag2364 



Primers 


Sequences 


Length 


Start 
Position 


SEQID 
NO: 


Forward 


5 ' -caaccagccacagagatagttg-3 ' 


22 


224 


167 


Probe 


TET-5 * -cttcttgcaggaagccctccagcatt-3 ' - 
TAMRA 


26 


198 


168 


Reverse 


5'-tctctacacctccgcagtgat-3' j 


21 


171 


169 



Table 55 . Probe Name Agl725 



Primers 


Sequences 


Length 


Start Position 


SEQID 
NO: 


Forward 


5' -gctcaggtgacaactctcattc-3 1 


22 


538 


170 
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Probe 


TET-5 • -tgtgttctgcctcactattccttttgga-3 ' -TAMRA 


28 


564 


171 


Reverse 


5 ' -caccacaattctggcataagat-3 ' 


22 


603 


172 



Table 56 . Panel 4D 



Tissue Name 


Rel. 
Exp.(%) 
Agl725, 

*- n "1BSBt' '■ 
165767161 


Rel. 
Exp.(%) 
Ag2364, 

162361133 


Tissue Name 


Rel. 

Exp.(%) 
Agl725, 

.165767161 


Rel. 

Exp.(%) 
Ag2364, 

162361133 


Secondary Thl act 


0.0 


0.0 


HUVEC IL-lbeta 


0.0 


0.0 


secondary i hz act 


0.0 


0.0 


HUVEC IFN 
gamma 


0.0 


0.0 


Secondary Trl act 


0.0 


0.0 


HUVEC TNF 
alpha + IFN 
gamma 


0.0 


0.0 


Secondary Thl rest 


0.0 


0.0 


HUVEC TNF 
alpha + IL4 


0.0 


0.0 


Secondary Th2 rest 


0.0 


0.0 


HUVEC IL-11 


0.0 


0.0 


Secondary Trl rest 


2.1 


0.0 


Lung 

Microvascular EC 
none 


2.3 


0.0 


Primary Thl act 


0.0 


0.0 


Lung 

Microvascular EC 
TNFalpha + IL- 
lbeta 


0.0 


0.0 


Primary Th2 act 


0.0 


0.0 


Microvascular 
Dermal PC none 


0.0 


0.0 


Primary Trl act 


0.0 


0.0 


Microsvasular 
Dermal EC 
TNFalpha + IL- 
lbeta 


0.0 


0.0 


Primary Thl rest 


0.0 


0.0 


Bronchial 
epithelium 
TNFalpha + 
ILlbeta 


0.0 


0.0 


rnmary in/ rest 


0.0 


0.0 


Small airway 
epithelium none 


0.0 


0.0 


Primary Trl rest 


0.0 


0.0 


Small airway 
epithelium 
TNFalpha + IL- 
lbeta 


0.0 


0.0 


CD45RACD4 
lymphocyte act 


0.0 


0.0 


Coronery artery 
SMC rest 


0.0 


0.0 


CD45RO CD4 
lymphocyte act 


0.0 


0.0 


Coronery artery 
SMC TNFalpha + 
IL-lbeta 


0.0 


0.0 
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CDS lymphocyte 
act 


0.0 


0.0 


Astrocytes rest 


0.0 


0.0 


Secondary CD8 
lymphocyte rest 


0.0 


0.0 


Astrocytes 
TNFalpha + IL- 
lbeta 


0.0 


0.0 


Secondary CD8 
lymphocyte act 


0.0 


0.0 


KU-S12 
(Basophil) rest 


0.0 


13.0 


CD4 lymphocyte 
none 


0.0 


0.0 


KU-812 

(Basophil) 

PMA/ionomycin 


3.7 


0.0 


2ry 

Thl/Th2/Trl anti- 
CD95 CH11 


0.0 


0.0 


CCD1106 

(Keratinocytes) 

none 


0.0 


0.0 


j^/viv ceus resi 


a a 
U.U 


a a 
U.U 


CCD1106 
(Keratinocytes) 
TNFalpha + IL- 
lbeta 


1 A 

3.U 


A A 

0.0 


LAK cells IL-2 


0.0 


0.0 


Liver cirrhosis 


100.0 


100.0 


LAK cells IL-2+IL- 
12 


a n 

U.U 


A A 
U.U 


i^upus Kianey 


O A 

z.u 


A A 
U.U 


LAK cells IL- 
2+EFN gamma 


n a 

U.U 


A A 
U.U 


iNci-rizy J. none 


A A 
U.U 


A A 

U.U 


LAK cells IL-2+ 
IL-18 


0.0 


0.0 


NCI-H292 DL-4 


0.0 


0.0 


LAK cells 
PMA/ionomycin 


0.0 


0.0 


NCI-H292IL-9 


0.0 


0.0 


NK Cells DL-2 rest 


0.0 


0.0 


NCI-H292 IL-13 


0.0 


0.0 


Two Way MLR 3 
day 


a a 
U.U 


A A 
U.U 


NCI-H292IFN . 
gamma 


a rv 

0.0 


0.0 


Two Way MLR 5 
day 


a a 
U.U 


A A 
U.U 


HP AEG none 


0.0 


0.0 


Two Way MLR 7 
day 


0.0 


0.0 ■ 


HPAECTNF 
alpha + IL-1 beta 


0.0 


0.0 


PBMCrest 


0.0 


0.0 


Lung fibroblast 
none 


0.0 


0.0 


PBMCPWM 


0.0 


0.0 


Lung fibroblast 
TNF alpha + EL-1 
beta 


0.0 


0.0 


PBMC PHA-T 


n n 

U.U 


A A 
U.U 


Lung fibroblast 
IL-4 


A A 

0.0 


A A 

0.0 


Ramos (B cell) 
none 


0.0 


0.0 


Lung fibroblast 
EL-9 


\J.\J 


0 0 


Ramos (B cell) 
ionomycin 


0.0 


0.0 


Lung fibroblast 
IL-13 


0.0 


0.0 


B lymphocytes 
PWM 


0.0 


0.0 


Lung fibroblast 
IFN gamma 


0.0 


0.0 
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B lymphocytes 
CD40L and IL-4 


0.0 


0.0 


Dermal fibroblast 
CCD 1070 rest 


0.0 


0.0 


EOL-1 dbcAMP 


0.0 


0.0 


Dermal fibroblast 

CCD1070TNF 

alpha 


0.0 


0.0 


EOL-1 dbcAMP 

PA/f A /i nn om vc i n 

X IVUmJ 1 \Jll\JM 11 JTV 111 


0.0 


0.0 


Dermal fibroblast 

CCD1070IL-1 

beta 


0.0 


0.0 


Dendritic cells 
none 


0 0 

U.v 


U.U 


Dermal fibroblast 
DFN gamma 


n n 

U.U 


ft ft 
U.U 


Dendritic cells LPS 


0.0 


0.0 


Dermal fibroblast 
IL-4 


0.0 


12.0 


Dendritic cells anti- 


0.0 


0.0 


BD Colitis 2 


6.3 


20.7 


Monocytes resi 


ft ft 


U.U 


1BD Cronn s 


2.9 


0.0 


Monocvtes T PS 


0.0 


0 0 


V-U1UI1 


0 7 


U.U 


Macrophages rest 


0.0 


0.0 


Lung 


0.0 


0.0 


Macrophages LPS 


0.0 


0.0 


Thymus 


0.0 


25.3 


HUVEC none 


0.0 


0.0 


Kidney 


0.0 


_ 0.0 


HUVEC starved 


4.5 


0.0 









CNS_neurodegeneration_vl.O Summary: Ag2364 Expression is low/undetected in 
all samples in this panel. (Data not shown.) 



Panel 1.3D Summary: Ag2364 Expression is low/undetected in all samples in this 
panel. (CTs>35)(Data not shown.) 
5 Panel 4D Summary: Agl725/Ag2364 The GPCR6 transcript is only detected in liver 

cirrhosis. Furthermore, this transcript is not detected in normal liver in Panel 1.3D, suggesting 
that this gene expression is unique to liver cirrhosis. This gene encodes a putative GPCR; 
therefore, antibodies or small molecule therapeutics could reduce or inhibit fibrosis that occurs 
in liver cirrhosis. In addition, antibodies to this putative GPCR6 could also be used for the 
1 0 diagnosis of liver cirrhosis. 

GPCR7 

Expression of the GPCR7 gene (also referred to as GM_330202597_A_dal) was 
assessed using the primer-probe set Agl 1 73, described in Table 57. 



Table 57 . Probe Name Agl 173 



Primers 


Sequences 


Length 


Start 
Position 


SEQID 
NO: 


Forward 


5 • -gcgcaatagaatacgtcaattt-3 • 


22 


527 


173 


Probe 


TET-5 1 -cagctcctaagcctcttagaccccaa-3 1 - 


26 


564 


174 
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TAMRA 






Reverse 5 ' -aaccatgactccaatctcaatg-3 ' 


22 


599 175 



CNS_neurodegeneration_vl.O Summary: Agl 173 The amp plot from one 
experiment with this probe and primer suggests that there were experimental difficulties with 
this run. 



Panel 1.2 Summary: Agl 173 Expression is low/undetectable in all samples in this 

1 panel: (©Ts>35j)^p)at^n0t shown,) > - , , t *. . tKm-mmum 

Panel 4D Summary: Agl 173 Expression is low/undetectable with questionable amp 
plots for multiple runs with this probe and primer set. (Data not shown.) 

GPCR8 

Expression of the GPCR8 gene(also referred to as AC076959_da2) was assessed using 
the primer-probe sets Ag2308, Agl510, Ag4494, and Agl538, described in Tables 58, 59, 60 
and 61. Results of the RTQ-PCR runs are shown in Tables 62, 63, 64 and 65. 



Table 58 . Probe Name Ag2308 



Primers 


Sequences 


Length 


Start 
Position 


SEQID 
NO: 


Forward 


5 ' -taccgatcatagcacatcatca-3 ' 


22 


591 


176 


Probe 


TET-5 ' -tcagacactctgtaatagcaaacgcca-3 ' - 
TAMRA 


27 


619 


177 


Reverse 


5'-tgctccttgcatacttcagact-3' 


22 


656 


178 



Table 59 . Probe Name Agl5 10 



Primers 


Sequences 


Length 


Start 
Position 


SEQID 
NO: 


Forward 


5 ' -attctcaagaacggaggaagat-3 1 


22 


141 


179 


Probe 


TET-5 ' -tttacagccttttcaacccgatcctg-3 ' - 
TAMRA 


26 


104 


180 


Reverse 


5 1 -tctgcattcctaaggctgtaga-3 f 


22 


72 


181 



Table 60 . Probe Name Ag4494 



Primers 


Sequences 


Length 


Start 
Position 


SEQID 
NO: 


Forward 


5 ' -attctcaagaacggaggaagat-3 * 


22 


141 


182 


Probe 


TET-5 ' -tttacagccttttcaacccgatcctg-3 ■ - 
TAMRA 


26 


104 


183 


Reverse 


5 ' -tctgcattcctaaggctgtaga-3 * 


22 


72 


184 



Table 61 . Probe Name Agl538 
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Primers 


Sequences 


Length 


oiart 
Position 


SEQ ID 
NO: 


Forward 


5 1 -AGGAAGATCCTTTCCCTGTTT-3 1 


21 


171 


185 


Probe 


TET-5.-TACAGCC TTTTCAACCCGATCC TGAA- 3 » -TAMRA 


26 


192 


186 


Reverse 


5-CTCTCTTTAGAGCCCCTTTCAC-3 ' 


22 


249 


187 



Table 62 . CNS_neurodegeneration_vLO 



Tissue Name 


Rel. Exp.(%) Ag2308, 
Kun zovy/Oo/i 


Tissue Name 


Rel. Exp.(%) Ag2308, 
Run 207970871 


AD 1 Hippo 


0.0 


Control (Path) 3 
Temporal Ctx 


0.0 


AD 2 Hippo 


9.8 


Control (Path) 4 
1 emporal Ctx 


10.7 


AD 3 Hippo 


0.0 


AD 1 Occipital Ctx 


24.0 


AD 4 Hippo 


18.2 


AD 2 Occipital Ctx 
(Missing) 


0.0 


AD 5 Hippo 


16.6 


AD 3 Occipital Ctx 


0.0 


AD 6 Hippo 


81.8 


AD 4 Occipital Ctx 


1.2 


Control 2 Hippo 


0.0 


AD 5 Occipital Ctx 


1.8 


Control 4 Hippo 


38.7 


AD 5 Occipital Ctx 


1.9 


Control (Path) 3 
Hippo 


1.2 


Control 1 Occipital 
Ctx 


17.6 


AD 1 Temporal Ctx 


16.4 


Control 2 Occipital 
Ctx 


0.0 


AD 2 Temporal Ctx 


14.6 


Control 3 Occipital 
Ctx 


17.2 


AD 3 Temporal Ctx 


0.0 


Control 4 Occipital 
Ctx 


30.8 


AD 4 Temporal Ctx 


20.4 


Control (Path) 1 
Occipital Ctx 


0.0 


AD 5 Inf Temporal 
Ctx 


15.1 


Control (Path) 2 
Occipital Ctx 


11.7 


AD 5 Sup Temporal 
Ctx 


27.9 


Control (Path) 3 
Occipital Ctx 


0.0 


AD 6 Inf Temporal 
Ctx 


13.0 


Control (Path) 4 
Occipital Ctx 


16.7 


AD 6 Sup Temporal 
Ctx 


1.6 


Control 1 Parietal 
Ctx 


0.0 


Control 1 Temporal 
Ctx 


0.0 


Control 2 Parietal 
Ctx 


0.0 


Control 2 Temporal 
Ctx 


1.2 


Control 3 Parietal 
Ctx 


0.0 


Control 3 Temporal 
Ctx 


100.0 


Control (Path) 1 
Parietal Ctx 


4.0 
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Control 3 Temporal 
Ctx 


JO. / 


Control (Path) 2 
Parietal Ctx 


u.u 


Control (Path) 1 
Temporal Ctx 


16.2 


Control (Path) 3 
Parietal Ctx 


10.3 


Control (Path) 2 
Temporal Ctx 


0.0 


Control (Path) 4 
Parietal Ctx 


31.0 



Table 63 . General screening panelvl A 



Tissue Name 


ReL Exp.(%) 
Agl510, Run 
222653849 


Rel. Exp.(%) 
Ag4494, Run 
222666589 


Tissue Name 


Rel. Exp.(%) 
Agl510, Run 
222653849 


Rel. Exp.(%) 
Ag4494, Run 
222666589 


Adipose 


14.2 


6.1 


Renal ca. TK-10 


8.3 


13.8 


Melanoma* 
Hs688(A).T 


9.0 


0.0 


Bladder 


100.0 


24.3 


Melanoma* 
Hs688(B).T 


4.2 


6.7 


Gastric ca. (liver 
met.) NCI-N87 


3.7 


9.7 


Melanoma* 
M14 


0.0 


0.0 


Gastric ca. 
KATOIH 


1.7 


8.7 


Melanoma* 
LOXIMVI 


0.0 


0.0 


Colon ca. SW- 
948 


0.0 


0.0 


Melanoma* 
SK-MEL-5 . 


0.0 


0.0 


Colon ca. SW480 


0.0 


0.0 


Squamous cell 

carcinoma 

SCC-4 


0.0 


0.0 


Colon ca.* 
(SW480 met) 
SW620 


0.0 


8.2 


Testis Pool 


6.9 


0.0 


Colon ca. HT29 


2.4 


0.0 


Prostate ca.* 
(bone met) 
PC-3 


0.0 


0.0 


Colon ca. HCT- 

1 1U 


0.0 


12.8 


Prostate Pool 


10.6 


7.2 


Colon ca. CaCo-2 


11.0 


8.4 


Placenta 


2.5 


2.3 


Colon cancer 
tissue 


19.3 


10.3 


Uterus Pool 


4.0 


2.5 


Colon ca. 
SW1116 


0.0 


0.0 


Ovarian ca. 
OVCAR-3 


12.5 


8.6 


Colon ca. Colo- 
205 


0.0 


0.0 


Ovarian ca. 
SK-OV-3 


2.2 


3.6 


Colon ca. SW-48 


0.0 


0.0 


Ovarian ca. 
OVCAR-4 


0.0 


0.0 


Colon Pool 


3.0 


5.5 


Ovarian ca. 
OVCAR-5 


0.0 


17.2 


Small Intestine 
Pool 


11.0 


6.5 


Ovarian ca. 
IGROV-1 


0.0 


0.0 


Stomach Pool 


21.6 


24.8 


Ovarian ca. 


5.7 


0.0 Bone Marrow 


57.4 


22.4 



227 



WO 02/46229 



PCT/USO 1/46530 



OVCAR-8 






Pool 






Ovary 


13.5 


15.7 


Fetal Heart 


0.0 


0.0 


Breast ca. 
MCF-7 


0.0 


3.0 


Heart Pool 


19.1 


7.3 


Breast ca. 

MDA-MB- 

231 


4.0 


2.2 


Lymph Node 
Pool 


27.9 


29.5 


Breast ca. BT 
549 ' 


0.0 


0.0 


Fetal Skeletal 
Muscle 


0.0 


0.0 


Breast ca. 
T47D 


16.2 


2.2 


Skeletal Muscle 
Pool 


0.0 


0.0 


Breast ca. 
MDA-N 


0.0 


7.1 


Spleen Pool 


4.3 


5.4 


Breast Pool 


8.3 


0.0 


Thymus Pool 


7.9 


13.1 


Trachea 


7.1 


2.7 


L/iNo cancer 

(glio/astro)U87- 

MG 


0.0 


0.0 


Lung 


3.4 


7.2 


v^ino cancer 
(glio/astro) U- 
118-MG 


6.7 


0.0 


Fetal Lung 


29.9 


34.9 


CNS cancer 
(neuro;met) SK- 
N-AS 


0.0 


0.0 


Lung ca. NCI- 
N417 


0.0 


0.0 


CNS cancer 
(astro) SF-539 


0.0 


0.0 


Lung ca. LX- 
1 


9.2 


14.7 


CNS cancer 
(astro) SNB-75 


0.0 


0.0 


Lung ca. NCI- 
H146 


0.0 


0.0 


CNS cancer 
(glio) SNB-19 


0.0 


0.0 


Lung ca. 
SHP-77 


0.0 


0.0 


CNS cancer 
(glio) SF-295 


0.0 


2.8 


Lung ca. 
A549 


0.0 


0.0 


Brain 

(Amygdala) Pool 


0.0 


0.0 


Lung ca. NCI- 
H526 


0.0 


0.0 


Brain 

(cerebellum) 


0.0 


0.0 


Lung ca. NCI- 
H23 


3.4 


4.1 


Brain (fetal) 


0.0 i 


6.5 


Lung ca. NCI- 

XT A f f\ 

H460 


0.0 


0.0 


Brain 

(Hippocampus) 
Pool 


0.0 


0.0 


Lung ca. 
HOP-62 


3.1 


0.0 


Cerebral Cortex 
Pool 


0.0 


0.0 


Lung ca. NCI- 
H522 


0.0 


0.0 


Brain (Substantia 
nigra) Pool 


0.0 


0.0 


Liver 


0.0 


0.0 


Brain (Thalamus) 
Pool 


0.0 


8.5 
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Fetal Liver 


6.9 


9.9 


Brain (whole) 


0.0 


0.0 


Liver ca. 
HepG2 


8.8 


14.1 


Spinal Cord Pool 


0.0 


9.7 


Kidney Pool 


19.2 


. 4.5 


Adrenal Gland 


3.7 


3.9 


Fetal Kidney 


70.7 


100.0 


Pituitary gland 
Pool 


0.0 


3.5 


Renal ca. 786- 
0 


34.6 


32.8 


Salivary Gland 


3.2 


0.0 


Renal ca. 
A498 


16.2 


5.9 


Thyroid (female) 


3.2 


3.1 


Renal ca. 
ACHN 


3.4 


2.8 


Pancreatic ca. 
CAPAN2 


2.4 


0.0 


Renal ca. UO- 
31 


1.9 


2.6 


Pancreas Pool 


17.9 


18.3 



Table 64 . Panel 1.2 



Tissue Name 


Rel. Exp.(%)Agl510, 
Run 141938638 

xvuii iTiyjuuJd 


Tissue Name 


Rel. Exp.(%) Agl510, 
Run 141938638 

I\UU All 7«/0 \ImfO 


Endothelial cells 


0.0 


Renal ca. 786-0 


11.9 


riean (retaij 


A A 


Renal ca. A498 


24.3 


Pancreas 


0.6 


Renal ca. RXF 393 


22.2 


Pancreatic ca. CAP AN 
2 


0.3 


Renal ca. ACHN 


2.6 


Adrenal Gland 


. 2.7 


Renal ca. UO-31 


43.8 


Thyroid 


1.0 


Renal ca. TK-10 


! 8.2 


Salivary gland 


49.7 


Liver 


11.2 


Pituitary gland 


0.0 


Liver (fetal) 


3.1 


Brain (fetal) 


0.0 


Liver ca. 

(hepatoblast) HepG2 


55.1 


Brain (whole) 


0.0 


Lung 


0.0 


Brain (amygdala) 


0.0 


Lung (fetal) 


0.0 


Brain (cerebellum) 


0.0 


Lung ca. (small cell) 
LX-1 


4.6 


Brain (hippocampus) 


0.0 


Lung ca. (small cell) 
NCI-H69 


61.1 


Brain (thalamus) 


0.0 


Lung ca. (s.cell var.) 
SHP-77 


0.0 


Cerebral Cortex 


0.0 


Lung ca. (large 
cell)NCI-H460 


46.7 


Spinal cord 


0.0 


Lung ca. (non-sm. 
cell) A549 


23.0 


glio/astro U87-MG 


0.0 


Lung ca. (non-s.cell) 
NCI-H23 


6.1 


glio/astroU-118-MG 


2.3 |Luiir ca. (non-s.cell) 


51.1 
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HOP-62 




astrocytoma SW1783 


14.7 


Lung ca. (non-s.cl) 
NCI-H522 


0.0 


neuro*; met SK-N-AS 


0.0 


Lung ca. (squam.) 
SW900 


37.9 


astrocytoma SF-539 


4.5 


Lung ca. (squam.) 
NCI-H596 


27.7 


astrocytoma SNB-75 


0.0 


Mammary gland 


15.4 


glioma SNB-19 


13.8 


Breast ca* (pl.ef) 
MCF-7 


2.5 


glioma U251 


0.0 


Breast ca.* (pl.ef) 
MDA-MB-231 


0.0 


glioma or-zyj 


1.5 


Breast ca.* (pi. ef) 
T47D 


1.8 


Heart 


2.8 


Breast ca. BT-549 


6.4 


Skeletal Muscle 


0.0 


Breast ca. MDA-N 


19.9 


Bone marrow 


2.9 


Ovary 


1 7 


Thymus 


0.0 


Ovarian ca. OVCAR- 
3 


6.8 


Spleen 


0.0 


Ovarian ca. OVCAR- 
4 


11.8 


Lymph node 


1.3 


Ovarian ca. OVCAR- 
5 


100.0 


Colorectal 


14.0 


Ovarian ca OVCAR- 
8 


42.3 


Stomach 


3.6 


Ovarian ca IGROV- 
1 


0.0 


Small intestine 


0.3 


Ovarian ca ( ascites^ 
SK-OV-3 


0.0 


Colon ca. SW480 


0.0 | 


Uterus 


0.3 


Colon ca * SW620 
(SW480met) 


0.6 


Placenta 


3.8 


Colon ca. HT29 


27.0 j 


Prostate 


12.1 


Colon ca.HCT-1 16 


1 

7.2 | 


Prostate ca* (bone 
met) PC-3 


6.3 


Colon ca. CaCo-2 


0.0 | 


Testis 


7 1 


CCWelltoModDiff 
(OD03866) 


30.8 

r 


Melanoma 
Hs688(A).T 


11.9 


Colon ca. HCC-2998 


27.5 \ 


Melanoma* (met) 
Hs688(B).T 


27.5 


Gastric ca. (liver met) 
NCI-N87 


12.6 |] 


Melanoma UACC-62 


0.0 


Bladder 


83.5 (Melanoma M14 


67.4 


Trachea 


0.0 


Melanoma LOX 
[MVI 


0.0 
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Kidney 


100.0 


Melanoma* (met) 
SK-MEL-5 


0.0 


Kidney (fetal) 


14.2 







Table 65. Panel 4D 



Tissue Name 


Rel Exp.(%) 
Ag2308, Run 
. .158927487 


Tissue Name 


Rel. Exp.(%) 
Ag2308, Run 
158927487 


Secondary Thl act 


0.0 


HUVEC IL-lbeta 


0.0 


Secondary Th2 act 


0.0 


HUVEC EFN gamma 


17.4 


Secondary Trl act 


0.0' 


HUVEC TNF alpha + EFN 
gamma 


00 


Secondary Thl rest 


17,2 


HUVEC TNF alpha + DL4 


0.0 


Secondary Th2 rest 


0.0 


HUVEC IL-11 


4.4 . 


Secondary Trl rest 


A A 
U.U 


Lung Microvascular EC 
none 


A A 

o.u 


Dmtvinni Thl s\ r*i~ 

r niuary mi act 


11.3 


Lung Microvascular EC 
TNFalpha* IL-lbeta 


A A 

U.U 


Primary Th2 act 


A A 
U.U 


Microvascular Dermal EC 
none 


A A 
U.U 


rnmary lrl act 


A A 
U.U 


Microsvasular Dermal EC 
TNFalpha* IL-lbeta 


0.0 


Primary Thl rest 


24.0 


Bronchial epithelium 
TNFalpha + ILlbeta 


0.0 


Primary Th2 rest 


14.5 


Small airway epithelium 
none 


0.0 


Primary Trl rest 


0.0 


Small airway epithelium 
TNFalpha + IL-lbeta 


15.1 


CD45RA CD4 
lymphocyte act 


0.0 


Coronery artery SMC rest 


0.0 


CD45RO CD4 
lymphocyte act 


6.0 


Coronery artery SMC 
TNFalpha + IL-lbeta 


0.0 


CD8 lymphocyte act 


0.0 


Astrocytes rest 


0.0 


Secondary CD8 
lymphocyte rest 


0.0 


Astrocytes TNFalpha + 
IL-lbeta 


0.0 


Secondary CD8 
lymphocyte act 


0.0 


KU-812 (Basophil) rest 


0.0 


CD4 lymphocyte none 


0.0 


KU-812 (Basophil) 
PMA/ionomycin 


0.0 


2ryThl/Th2/Trl anti- 
CD95CH11 


0.0 


CCD 11 06 (Keratinocytes) 
none 


0.0 


LAK cells rest 


0.0 


CCD1106 (Keratinocytes) 
TNFalpha + IL-lbeta 


0.0 


LAK cells IL-2 


0.0 


Liver cirrhosis 


29.1 


LAK cells IL-2+IL-12 


0.0 


Lupus kidney 


9.9 
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LAK cells 1L-2+IFN 
gamma* 


91 fi 


iNw-iizyz none 


OA A 

/o.o 


LAK cells IL-2+ IL-18 


0.0 


NCI-H292 IL-4 


28.7 


LAK cells 
PMA/ionoraycin 


0.0 


NCI-H292 IL-9 


37.9 


NK Cells IL-2 rest 


0.0 


NCI-H292 IL-13 


0.0 


Two Way MLR 3 day 


10.6 


NCI-H292IFN gamma 


13.3 


Two Way MLR 5 day 


21.5 


HPAECnone 


0.0 


i wo w ay JviLK / aay 


A A 

o.o 


HPAEC TNF alpha + H^l 
beta 


A A 

0.0 


PBMC rest 


0.0 


Lung fibroblast none 


11.3 


rDlVlKs .rVVJVi 


n n 
U.U 


Lung fibroblast TNF alpha 
+ IL-1 beta 


0.0 


PBMC PHA-L 


14.6 


Lung fibroblast IL-4 


18.6 


Ramos (B cell) none 


0.0 


Lung fibroblast IL-9 


0.0 


Ramos (B cell) 
ionomycin 


0.0 


Lung fibroblast IL-13 


15.9 


B lymphocytes PWM 


0.0 


Lung fibroblast IFN 
gamma 


22.2 


B lymphocytes CD40L 
andIL-4 


0.0 


Dermal fibroblast 
CCD1070rest 


0.0 


EOL-1 dbcAMP 


0.0 


Dermal fibroblast 
CCD1070 TNF alpha 


6.7 


EOL-1 dbcAMP 
PMA/ionomycin 


0.0 


Dermal fibroblast 
CCD1070 IL-lbeta 


0.0 


i^enuriiic ceiis none 


. U.U 


Dermal fibroblast IFN 
gamma 


A A 

0.0 


Dendritic cells LPS 


0.0 


Dermal fibroblast IL-4 


27.5 


Dendritic cells anti- 
CD^ 


0 0 


IBD Colitis 2 


0 0 


Monocytes rest 


0.0 


IBD Crohn's 


0.0 


Monocytes LPS 


0.0 


Colon 


8.7 


Macrophages rest 


7.5 


Lung 


47.0 


Macrophages LPS 


0.0 


Thymus 


100.0 


HUVEC none 


0.0 


Kidney 


5.8 


HUVEC starved 


0.0 







CNS_neurodegeneration_vl.O Summary: Ag2308 Highest expression of the 
GPCR8 gene is detected in the temporal cortex of a control patient (CT=33.34) with 
expression also detected in the hippocampus in both a control brain and a brain from a patient 
5 with Alzheimer's disease. The GPCR8 gene encodes a putative GPCR. Several 

neurotransmitter receptors are GPCRs, including the dopamine receptor family, the serotonin 
receptor family, the GABAB receptor, muscarinic acetylcholine receptors, and others; thus the 
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GPCR8 gene product may represent a novel neurotransmitter receptor. Targeting various 
neurotransmitter receptors (dopamine, serotonin) has proven to be an effective therapy in 
psychiatric illnesses such as schizophrenia, bipolar disorder, and depression. Furthermore, the 
cerebral cortex and hippocampus are regions of the brain that are known to be involved in 

. 5 Alzheimer' s disease, seizure disorders, and in the normal process of memory formation. 

Therefore, therapeutic modulation of the GPCR8 gene or its protein product may be beneficial 
in the treatment of one or more of these diseases, as may stimulation and/or blockade of the 
receptor coded for by the GPCR8 gene. 

Agl510/Ag4494 (identical sequence) Please note that two experiments with a second 

10 probe and primer set showed low/undetectable levels of expression across all samples in this 
panel. (CT>35). (Data not shown.) 

General_screening_panel_vl.4 Summary: Agl510/Ag4494 (identical sequence) 
two runs with same probe and primer set produce results that are in good agreement with 
highest expression in the bladder and fetal kidney.(CTs=32.5-33.5). Of note is the difference 

1 5 in expression between the fetal kidney (CTs=32.5-34) and the adult kidney (CTs=36-37). 
Thus, expression of the GPCR8 gene could be used to differentiate between adult and fetal 
kidney tissue. 

Panel 1.2 Summary: Agl510 Moderate expression of the the GPCR8 gene is 
detected in both adult kidney tissue and ovarian cancer cell lines (CTs=31.4). This result 

20 suggests that therapeutic modulation of the transcript of the GPCR8 gene may be effective in 
the treatment of ovarian cancer. Furthermore, the overexpression of this gene in adult kidney 
as compared to the lower expression level in fetal kidney (CT=34.3) indicates that this gene 
could be used to differentiate between adult and fetal kidney tissue. The GPCR8 gene is 
expressed at low levels in a wide variety of both healthy tissues and cancerous cell lines. 

25 Cancerous cell lines demonstrating expression of the gene include lung, kidney, colon and 

other ovarian cancer cell lines. Thus, expression of the GPCR8 gene could potentially be used 
to distinguish cancer cells from their normal counterparts. Therefore, therapeutic modulation 
of the protein product of the gene may be of utility in the treatment of lung, kidney or colon 
cancer. Healthy tissues demonstrating significant expression of gene include bladder and 

30 salivary gland tissue. Agl538 Expression of the gene is low/undetectable (CT values > 35) 
across all of the samples on this panel (data not shown). 

Panel 1.3D Summary Ag2308 Expression is low/undet. (CT>35) in all samples shown 
in this Panel. (Data not shown.) 
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Panel 4.1 D Summary Agl510/Ag4494 (identical sequence) Expression is low/undet. 
(CT>35) in all samples in this panel (Data not shown.) 

Panel 4D Summary: Agl53S/Ag230S Expression of the GPCR8 gene is detected in 
the thymus (CT = 33.3) and lung (CT = 34.4) using the probe/primer set Ag2308. This 
5 observation suggests that the GPCR8 gene could be used as a marker to detect the presence of 
thymus or lung tissue. The putative GPCR encoded for by the GPCR8 gene may also play an 
important role in the normal homeostasis of these tissues. Therapeutics designed with the 
GPCR8 protein product could be important for maintaining or restoring normal function to 
these organs during inflammation. Agl538 Expression of the gene is low/undetectable (CT 
1 0 values > 35) across all of the samples on this panel (data not shown). 

GPCR9 

Expression of GPCR9 gene (also referred to as AC073364_dal) was assessed using the 
primer-probe set Ag2310, described in Table 66. Results of the RTQ-PCR runs are shown in 
Table 67. 

1 5 Table 66 . Probe Name Ag23 1 0 



Primers 


Sequences 


Length 


Start Position 


SEQID 
NO: 


Forward 


5 ' -catgctgtgaccatcatcatta-3 1 


22 


619 


188 


Probe 


TET-5 ' -ccttcctaatcattgccctgtcctatg-3 ' -TAMRA 


27 


641 


189 


Reverse 


5 * -cttcagaagagggaatcctcaa-3 1 


22 


688 


190 



Table 67. Panel 4D 



Tissue Name 


Rel. Exp.(%) 
Ag2310, Run 
162308429 


Tissue Name 


Rel. Exp.(%) 
Ag2310, Run 
162308429 


Secondary Thl act 


0.0 


HUVEC IL-lbeta 


0.0 


Secondary Th2 act 


0.0 


HUVEC IFN gamma 


0.0 


Secondary Trl act 


16.8 


HUVEC TNF alpha + JFN 
gamma 


0.0 


Secondary Thl rest 


0.0 


HUVEC TNF alpha + IL4 


0.0 


Secondary Th2 rest 


0.0 


HUVEC IL-11 


0.0 


Secondary Trl rest 


0.0 


Lung Microvascular EC 
none 


0.0 


Primary Thl act 


0.0 


Lung Microvascular EC 
TNFalpha + IL-lbeta 


0.0 


Primary Th2 act 


0.0 


Microvascular Dermal EC 
none 


0.0 
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Primary Irl act 


A A 

0.0 


Microsvasular Dermal EC 
TNFalpha + IL-lbeta 


A A 

0.0 


Primary Inl rest 


A A 

0.0 


Bronchial epithelium 
TNFalpha + ILlbeta 


A C 

2.5 


Primary Tn2 rest 


A A 

0.0 


Small airway epithelium 
none 


A A 

0.0 


Primary Trl rest 


0.0 


Small airway epithelium 
TNFalpha + EL- lbeta 


0.0 


CD45RA CD4 
lymphocyte act 


0.0 


Coronery artery SMC rest 


0.0 


CD45ROCD4 
lymphocyte act 


0.0 


Coronery artery SMC 
TNFalpha + IL-lbeta 


0.0 


CD8 lymphocyte act 


0.0 


Astrocytes rest 


0.0 


Secondary CD8 
lymphocyte rest 


0.0 


Astrocytes TNFalpha + 
IL-lbeta 


0.0 


Secondary CD8 
lymphocyte act 


0.0 


KU-812 (Basophil) rest 


0.0 


CD4 lymphocyte none 


A A 

0.0 


KU-812 (Basophil) 
PMA/ionomycin 


24.3 


2ryThl/Th2/Trl anti- 
CD95CH11 


0 0 


CCD 1106 (Keratinocytes) 
none 




LAK celk rest 


0 0 


CCD1 106 (Keratinocytes) 
TNFalpha + IL-lbeta 




LAK cells EL-2 


0.0 


Liver cirrhosis 


10.8 


LAK cells IL-2+IL-12 


0.0 


Lupus kidney 


0.0 


LAK cells IL-2+IFN 
gamma 




>JPT W09 T1AT1P 

iN\-/i-nzyz none 


u.u 


LAK cells IL-2+IL-18 


0.0 


NCI-H292 IL-4 


0.0 


LAK cells 
PMA/ionomycin 


0.0 


NCI-H292 IL-9 


0.0 


NK Cells IL-2 rest 


0.0 


NCI-H292 IL-13 


0.0 


Two Way MLR 3 day 


0.0 


NCI-H292 IFN gamma 


0.0 


Two Way MLR 5 day 


0.0 


HPAEC none 


0.0 


Two Wav MLR 7 dav 


0.0 


HPAEC TNF alpha + IL-1 
beta 




PBMC rest 


0.0 


Lung fibroblast none 


0.0 


PBMC PWM 


0 0 


Lung fibroblast TNF alpha 
+ IL-1 beta 


w.U 


PBMC PHA-L 


0.0 


Lung fibroblast IL-4 


0.0 


Ramos (B cell) none 


0.0 


Lung fibroblast IL-9 


0.0 


Ramos (Bcell) 
ionomycin 


0.0 


Lung fibroblast IL-13 


0.0 


B lymphocytes PWM 


15.7 


Lung fibroblast IFN 
gamma 


0.0 


B lymphocytes CD40L 


0.0 


Dermal fibroblast 


0.0 
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andlL-4 




CCD 1070 rest 




EOL-1 dbcAMP 


0.0 


Dermal lioroblast 
CCD1070TNF aloha 


0.0 


EOL-1 dbcAMP 
PM A/i ono my c in 


0.0 


Dermal fibroblast 
CCD 1070 IL-1 beta 


0.0 


Dendritic cells none 


0.0 


Dermal fibroblast IFN 
gamma 


0.0 


Dendritic cells LPS 


2.8 


Dermal fibroblast IL-4 


0.0' 


Dendritic cells anti- 
CD40 


0.0 


IBD Colitis 2 


0.0 


Monocytes rest 


0.0 


IBD Crohn's 


0.0 


Monocytes LPS 


20.3 


Colon 


0.0 


Macrophages rest 


100.0 


Lung 


3.9 


Macrophages LPS 


0.0 


Thymus 


11.2 


HUVEC none 


0.0 


Kidney 


12.0 


HUVEC starved 


0.0 







Panel 1.3D Summary Ag2310 Expression is low/undetectable (CT values > 34.5) 
across the samples on this panel. 



Panel 2.2 Summary Ag2310 Expression is low/undetectable (CT values > 34.5) 
across the samples on this panel. 
5 Panel 4.1 D Summary Ag2310 Expression is low/undetectable (CT values > 34.5) 

across the samples on this panel. 

Panel 4D Summary: Ag2310 The GPCR9 transcript is detected at significant levels 
in resting macrophages. The putative GPCR encoded for by this gene is down regulated in 
macrophages after LPS stimulation. Therefore, the GPCR9 gene may function to respond to 
10 inflammatory stimuli and become down regulated after 12-24hr exposure. Antibody or small 
molecule therapeutics designed against this putative GPCR could thus reduce or inhibit 
inflammation and be important in diseases such as asthma, IBD, psoriasis, arthritis and allergy. 
Furthermore, agonistic (ligand-like) therapeutics designed with the putative GPCR could 
"jump start" the immune response and improve the efficacy of vaccines and antiviral or 
1 5 antibacterial treatments. 

GPCR10 

Expression of GPCR10 gene (also referred to as CG55732-01) was assessed using the 
primer-probe set Ag2588, described in Table 68. Results of the RTQ-PCR runs are shown in 
Table 69. 
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Primers 


Scnuences 


l.enpth 

Uvll jl III 


Start 
Position 


SEQID 
NO: 


Forward 


5 f -gaagaggatctgtatggttgca-3 1 


22 


532 


191 


Probe 


TET-5 1 -tcctacccatgacactcccactagca-3 1 - 
TAMRA 


26 


565 


192 


Reverse 


5 ' -tgcactataccaccatcatgaa-3 ' 


22 


608 


193 



Table 69 . Panel 4D 



Tissue Name 


Rel. Exp.(%) 
Ag2588, Run 
164327719 


Tissue Name 


Rel. Exp.(%) 
Ag2588, Run 
164327719 


Secondary Thl act 


0.0 


HUVEC IL-lbeta 


0.0 


Secondary Th2 act 


0.0 


HUVEC IFN gamma 


0.0 


Secondary Trl act 


0.0 


RTTVFP TKTP nlnhsi 4- TPM 

gamma 


0.0 




I J, 1 


try TWTtC TKTP alntio A- U A 


U.U 


Secondary Th2 rest 


0.0 


HUVEC EL-11 


2.5 


Secondary Trl rest 


13.7 


Lung Microvascular EC 
none 


0.0 


Primary Thl act 


0.0 


Lung Microvascular EC 
TNFalpha + EL-lbeta 


5.5 


Primary Th2 act 


0.0 


Microvascular Dermal EC 
none 


3.7 


Primary Trl act 


0.0 


Microsvasular Dermal EC 
i iNr aipna t jjl- i oeta 


0.0 


Primary Thl rest 


0.0 


Bronchial epithelium 
i i\r aipna t luidqul 


0.0 


Primary Th2 rest 


0.0 


Small airway epithelium 
none 


16.8 


Primary Trl rest 


0.0 


Small airway epithelium 
x iNr aipna t iLriueia 


17.4 


CD45RA CD4 
lymphocyte act 


0.0 


Coronery artery SMC rest 


0.0 


CD45RO CD4 
lymphocyte act 


0.0 


Coronery artery SMC 
TNFalpha + EL-lbeta 


0.0 


CD8 lymphocyte act 


0.0 


Astrocytes rest 


6.2 


Secondary CD8 
lymphocyte rest 


0.0 


Astrocytes TNFalpha + 
EL-lbeta 


0.0 


Secondary CD8 
lymphocyte act 


0.0 


KU-812 (Basophil) rest 


0.0 


CD4 lymphocyte none 


0.0 


KU-8 12 (Basophil) 
PMA/ionomycin 


0.0 


2ryThl/Th2/Trl anti- 
CD95 CH11 


4.4 


CCD 1 106 (Keratinocytes) 
none 


0.0 


LAX cells rest 


0.0 


CCD 1 106 (Keratinocytes) 


0.0 
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TNFalpha + IL-lbeta 




L»/YI\. LCIlb LLj~Z. 


A A 
0.0 


Liver cirrhosis 


100.0 


LAK cells IL-2+IL- 12 


13.3 


Lupus kidney 


0.0 


LAK cells IL-2+IFN 

gdJIUIla 


0.0 


NCI-H292 none 


0.0 


T ATC ppIIq TT 94- TT 18 

l-r^TJV L-Cllo LL~Z i JJLv~ 1 0 


A A 


XT/^T UOnO TT A 

NC1-H292 IL-4 


0.0 


T AIT r^llc 
i-z/Viv Cells 

PMA/ionomycin 


0.0 


NCI-H292 IL-9 


11.0 


in iv v^eiis lu-z rest 


A A 

0.0 


NCI-H292 H^13 


6.6 


i wo w ay jvijlk j uay 


A A 

0.0 


NCI-H292 IFN gamma 


0.0 


Two Way MLR 5 day 


0.0 


HPAEC none 


0.0 


Two Way MLR 7 day 


0.0 


HPAEC TNF alpha + IL-1 
beta 


0.0 


fDMl rest 


0.0 


Lung fibroblast none 


0.0 


PBMC PWM 


0.0 


Lung fibroblast TNF alpha 
+ IL-1 beta 


0.0 


PBMC PHA-L 


0.0 


Lung fibroblast IL-4 


0.0 


Ramos (B cell) none 


0.0 


Lung fibroblast IL-9 


0.0 


Ramos (B cell) 
ionomycin 


0.0 


Lune fibroblast TL-l'? 


n o 

v.V 


B lymphocytes PWM 


0.0 


Lung fibroblast IFN 
gamma 


0 0 


B lymphocytes CD40L 
and EL-4 


0.0 


Deimal fibroblast 
CCD 1070 rest 


o n 

v.U 


EOL-1 dbcAMP 


0.0 


Dermal fibroblast 
CCD1070 TNF alpha 




EOL-l dbcAMP 
PMA/ionomycin 


2.6 


Dermal fibroblast 
CCD1070 IL-lbeta 


0.0 


Dendritic cells none 


0.0 


Dermal fibroblast IFN 
jamma 


6.0 


FiptiHrittp /->o1 1 1> T DO 
I^CIIUXIUC CeilS JLx o 


0.0 


Dermal fibroblast IL-4 


17.7 


ivcxiuriiiL ecus anu- 
CD40 


0.0 


EBD Colitis 2 


0.0 


Monocytes rest 


00 


rRD PrAhn'Q 

U-JXS V_^I WliiJL o 


I.I 


Monocytes LPS 


0.0 


Colon . 


0.0 


Macrophages rest 


0.0 


Lung 


0.0 


Macrophages LPS 


0.0 


Thymus 


0.0 


HUVEC none 


0.0 


Cidney 


0.0 


HUVEC starved ) 


0.0 J 





CNS_neurodegeneration_vLO Summary: Ag2588 Expression is low/undetected in 
all samples in this panel (CT>35). (Data not shown.) 

Panel 1. 3D Summary: Ag2588 Expression is low/undetected in all samples in this 
panel (CT>35). (Data not shown.) 
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Panel 4D Summary: Ag258S The GPCR10 transcript is only detected in liver 
cirrhosis. Furthermore, this transcript is not detected in normal liver in Panel 1.3D, suggesting 
that this gene expression is unique to liver cirrhosis. The GPCR10 gene encodes a putative 
GPCR; therefore, antibodies or small molecule therapeutics could reduce or inhibit fibrosis 
5 that occurs in liver cirrhosis. In addition, antibodies to this putative GPCR could also be used 
for the diagnosis of liver cirrhosis. 

GPCR11 

Expression of the GPCR1 1 gene (also referred to as 
sggc_draft_ba656o22_20000731_dal) was assessed using the primer-probe set Agl898, 
1 0 described in Table 70. Results of the RTQ-PCR runs are shown in Table 7 1 . 



Table 70 . Probe Name Agl898 



Primers 


Sequences 


Length 


Start Position 


SEQID 
NO: 


Forward 


5 1 -ggctgtggtgtctctgttttac-3 ' 


22 


740 


194 


Probe 


TET-5 ' -catcttcatgtatctccagccagcca-3' -TAMRA 


26 


770 


195 


Reverse 


5 ' -ctatgaacttgccctgctcat-3 ' 


21 


808 


196 



Table 71 . Panel 1.3D 



Tissue Name 


Rel. Exp.(%) Agl898, 
Run 165544705 


Tissue Name 


Rel. Exp.(%) Agl898, 
Run 165544705 


Liver adenocarcinoma 


0.0 


Kidney (fetal) 


0.0 


Pancreas 


0.0 


Renal ca. 786-0 


0.0 


Pancreatic ca. CAPAN 
2 


0.0 


Renal ca. A498 


0.0 


Adrenal gland 


0.0 


Renal ca. RXF 393 


0.0 


Thyroid 


0.0 


Renal ca. ACHN 


0.0 


Salivary gland 


0.0 


Renal ca.UO-31 


0.0 


Pituitary gland 


0.0 


Renal ca. TK-10 


0.0 


Brain (fetal) 


0.0 


Liver 


0.0 


Brain (whole) 


1.7 


Liver (fetal) 


0.0 


Brain (amygdala) 


0.0 


Liver ca. 

(hepatoblast) HepG2 


0.0 


Brain (cerebellum) 


29.9 


Lung 


0.0 


Brain (hippocampus) 


0.0 


Lung (fetal) 


0.0 


Brain (substantia nigra) 


1.2 


Lung ca". (small cell) 
LX-1 


0.0 


Brain (thalamus) 


0.0 


Lung ca. (small cell) 


0.0 
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NCI-H69 




Cerebral Pnrtex 


0 0 


Lung ca. (s.cell var.) 
SHP-77 


0.3 




0 0 


Lung ca. (large 
cell)NCI-H460 


00 


plio/astro T J87-MG 


0 0 

\J*\J 


Lung ca. (non-sm. 
cell)A549 


00 


£fll\J( CIO Li \J 1 I t> 1YJ.VJ 


ft 0 


Lung ca. (non-s.cell) 
NCI-H23 


00 


dbLIOLyiUIIId OWl /Oj 


ft ft 


Lung ca. (non-s.cell) 
HOP-62 


ft ft 

V/.V 


n*»iirr*** nipt C V .XL A ^1 




Lung ca. (non-s.cl) 
NCI-H522 


ft ft 


astrocytoma SF-539 


2.6 


Lung ca. (squam.) 
SW 900 


0.0 


astrocytoma SNB-75 


0.0 


Lung ca. (squam.) 
NCI-H596 


0.0 


glioma SNB-19 


0.0 


Mammary gland 


0.0 


olinmn TT95 1 


0 0 


Breast ca.* (pl.ef) 
MCF-7 


0 0 

v.V/ 


glioma SF-295 


0.0 


Breast ca.* (pl.ef) 
MDA-MB-231 


0.0 


Heart (Fetal) 


0.0 


Breast ca.* (pi. ef) 
T47D 


0.0 


Heart 


0.0 


Breast ca. BT-549 


0.0 


Skeletal muscle (Fetal) 


0.0 


Breast ca. MDA-N 


4.1 


Skeletal muscle 


0.0 


Ovary 


0.8 


J3VJ11C AiiOlIUW 


ft ft 


Ovarian ca. OVCAR- 
3 


ft ft 


Thvmnc 




Ovarian ca. OVCAR- 
4 


ft ft 


Snleen 


0 ft 


Ovarian ca. OVCAR- 
5 


ft ft 


JL^jr ill L/ JUL UVSlAw 


2 1 

***** 


Ovai-ian ca. OVCAR- 
8 


ft ft 


Colorectal 


0.0 

• 


Ovarian ca. IGROV- 
1 


0.0 


Stomach 


0.0 


Ovarian ca. (ascites) 
SK-OV-3 


0.0 


Small intestine 


0.0 


Uterus 


0.0 


Colon ca. SW480 


0.0 


Placenta 


0.0 


Colon ca* SW620 
(SW480 met) 


0.0 


Prostate 


4.2 


Colon ca. HT29 


0.0 


Prostate ca.* (bone 
met) PC-3 


0.0 
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U.U 


Testis | 31.9 


Colon ca. CaCo-2 


0.0 


Melanoma 
Hs68S(A).T 


0 0 


PP WpII tn MnH Hiff 

(OD03866) 


0.0 


Melanoma* (met) 
Hs688(B).T 


0 0 


Pr\1r\n /*n I4PP 0009 




Melanoma UACC-62 


2.3 


Gastric ca. (liver met) 

MPT XTQ7 


0.0 


Melanoma Ml 4 


6.0 


Bladder 


0.0 


Melanoma LOX 
IMVI 


0.0 


Trachea 


0.0 


Melanoma* (met) 
SK-MEL-5 


100.0 


Kidney 


0.0 


Adipose j 


0.0 



Panel 1.3D Summary: Agl898 Highest expression of the GPCR1 1 gene is detected 
in a melanoma cell line (CT=3 1) with low but significant expression also seen in the 
cerebellum and testis. Thus, the expression of this gene could be used to distinguish samples 
derived from this melanoma cell line from other samples. In addition, therapeutic modulation 
of the expression or function of the GPCR1 1 gene, through the use of small molecule drugs or 
antibodies, might be of use in the treatment of melanoma. 

The GPCR1 1 gene is also expressed differentially in the cerebellum. Cerebellar G 
protein function is known to be defective in Alzheimer's disease cerebella, suggesting this 
cerebellum-preferential GPCR may have utility as a drug target to counter the G-protein 
signaling deficit in Alzheimer's disease (Fowler et al., Receptor-effector coupling dysfunctions 
in Alzheimer's disease. Ann N Y Acad Sci. 786:294-304, 1996; Cowburn et al., Adenylyl 
cyclase activity in postmortem human brain: evidence of altered G protein mediation in 
Alzheimer's disease. J Neurochem. 58:1409-19, 1992). 

Panel 4D Summary: Agl898 Expression of this gene is low/undetectable (Ct values 
>35) in all samples on this panel (data not shown). 

GPCR12 

Expression of the GPCR12 gene (also referred to as ba407hl2_dal) was assessed 
using the primer-probe set Agl726, described in Table 72. Results of the RTQ-PCR runs are 
shown in Tables 73 and 74. 



Table 72 


. Probe Name Agl726 


Primers 


Sequences 


Length 


Start 
Position 


SEQID 
NO: 
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Forward 


5 ' -acctcccaacaaccttctgtag-3 ' 


22 


903 


197 


Probe 


TET-5 ' -ccgtgacatccttgttcctaaggctg-3 ' - 
TAMRA 


26 


872 


198 


Reverse 


5 ' -ccatgctcaatccactcattta-3 ' 


22 


850 


199 



Table 73 . Panel 2.2 



Tissue Name 


Rel. Exp.(%) 
Agl726,Run 
173761836 


Tissue Name 


Rel. Exp.(%) 
Agl726, Run 
173761836 , 


Normal Colon 


0.0 


Kidney Margin 
(OD04348) 


20.3 


Colon cancer 
(OD06064) 


0.0 


Kidney malignant 
cancer (OD06204B) 


3.1 


Colon Margin 
(OD06064) 


0.0 


Kidney normal adjacent 
tissue (OD06204E) 


0.0 


Colon cancer , 
(OD06159) 


0.0 


Kidney Cancer 
(OD04450-01) 


4.0 


Colon Margin 
(OD06159) 


3.3 


Kidney Margin 
(OD04450-03) 


0.0 


Colon cancer 
(OD06297-04) 


0.0 


Kidney Cancer 8120613 


0.0 


Colon Margin 
(OD06297-015) 


0.0 


Kidney Margin 
8120614 


2.6 


CC Gr.2 ascend colon 
(UD03921) 


0.0 


Kidney Cancer 9010320 


0.0 


CC Margin (OD0392 1) 


0.0 


Kidney Margin 
9010321 


0.0 


Colon cancer metastasis 
(UD06104) 


0.0 


Kidney Cancer 8120607 


0.0 


Lung Margin 

fr\r\ f\c t t\A\ 
(UDU6104) 


0.0 


Kidney Margin 
8120608 


0.0 


Colon mets to lung 
(UIJU4451-UI) 


0.0 


Normal Uterus 


0.0 


Lung Margin 
(OD04451-02) 


0.0 


Uterine Cancer 06401 1 


0.0 


Normal Prostate 


0.0 


Normal Thyroid 


0.0 


Prostate Cancer 
(OD04410) 


0.0 


Thyroid Cancer 


0.0 


Prostate Margin 
(OD04410) 


0.0 


Thyroid Cancer 
A302152 


0.0 


Normal Ovary 


0.0 


Thyroid Margin 
A302153 


0.0 


Ovarian cancer 
(OD06283-03) 


0.0 


Normal Breast 


0.0 


Ovarian Margin 0.0 


Breast Cancer 


3.3 
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(OD06283-07) 








VJVal laJl V/dJILCI 


1 nn n 
J.UU.U 


Breast Cancer 


0.0 


Ovarian cancer 


0.0 


Breast Cancer 
(UDU4 590-01) 


0.0 


Ovarian Margin 


0.0 


Breast Cancer Mets 
(UD 04 5 90-03) 


0.0 


vjvoiian cancer 
(OD06455-03) 


0.0 


Breast Cancer 
Metastasis 


0.0 


van an lviargin 
(OD06455-07) 


0.0 


Breast Cancer 


0.0 


iNormai x>ung 


u.o 


Breast Cancer 9100266 


0.0 


Invasive poor diff. lung 


0.0 


Breast Margin 9100265 


0.0 


Lung Margin 


0.0 


Breast Cancer A209073 


0.0 


Lung Malignant Cancer 


0.0 


Breast Margin 
A2090734 


0.0 


Lung Margin 


0.0 


Breast cancer 
(UD0o083) 


0.0 


T lino PanpAr 
J_/lUlg v^dnccr 

(OD05014A) 


0.0 


Breast cancer node 
metastasis (OD06083) 


0.0 


T 11T1CT "\A ^rrnvy 

i^Luig iviargin 
(OD05014B) 


0.0 


Normal Liver 


0.0 


T lino ronrpr ^"^T^fi/^ftftl ^ 

L/Uiig Cancer ^\jj-/uov/ol J 


A A 


Liver Cancer 1026 


0.0 


Lung Margin 


0.0 


Liver Cancer 1025 


11.3 


Lung Cancer 


0.0 


Liver Cancer 6004-T 


0.0 


Lung Margin 

\V-/JL' v/ i tZ_J /~\JjLJ 


0.0 


Liver Tissue 6004-N 


0.0 


wcLUdi iviei iviei 10 j-iver 
(ODO4310) 


0.0 


Liver Cancer 6005-T 


0.0 


T ,ivpr A/f Arcnti 
i-»ivw lY-lcu. gill 

(ODO4310) 


0.0 


Liver Tissue 6005-N 


0.0 


Melanoma Metastasis 


0.0 


Liver Cancer 


0.0 


(OD04321) 


0.0 


Normal Bladder 


0.0 


i > liiai xviuiicy 


A A 

u.u 


Bladder Cancer 


0.0 


Kidney Ca, Nuclear 


0.0 


Bladder Cancer 


0.0 


Kidney Margin 
(OD04338) 


0.7 


Normal Stomach 


(7.0 


Kidney Ca Nuclear 
grade V 2 (OD04339) 


0.0 ( 


3astric Cancer 9060397 


0.0 


Kidney Margin 


4.3 ! 


Stomach Margin 


12.9 
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(OD04339) 




9060396 




Kidney Ca, Clear cell 
type (OD04340) 


u.u 


dnctrir Czkr\rf*r QC\£*CY\Q^ 

vjasinc L/oiicer y\jo\joy o 


1 O.J 


Kidney Margin 
(OD04340) 


0.0 


Stomach Margin 
9060394 


0.0 


Kidney Ca, Nuclear 
grade 3 (OD04348) 


0.0 


Gastric Cancer 064005 


0.0 



Table 74 . Panel 4D 



Tissue Name 


Rel. Exp,(%) 
Agl726, Run 
165364124 


Tissue Name 


Rel. Exp.(%) 
Agl726, Run 
165364124 


Secondary Thl act 


0.0 


HUVEC IL-lbeta 


0.0 


Secondary Th2 act 


0.0 


HUVEC IFN gamma 


0.0 


Secondarv Trl act 


00 


HUVEC TNF alpha + IFN 
gamma 




Secondary Thl rest 


0.0 


HUVE C TNF alpha + IL4 


0.0 


Secondary Th2 rest 


0.0 


HUVEC IL-11 


0.0 


Secondary Trl rest 


0.0 


Lung Microvascular EC 
none 


0.0 


Primary I hi act 


0.0 


Lung Microvascular EC 
TNFalpha + IL-lbeta 


0.0 


Primary Th2 act 


0.0 


Microvascular Dermal EC 
none 


0.0 


Primary Trl act 


0.0 


Microsvasular Dermal EC 
TNFalpha + IL-lbeta 


0.0 


Primary Thl rest 


0.0 


Bronchial epithelium 
TNFalpha + ILlbeta 


0.0 


Primary Th2 rest 


7.2 


Small airway epithelium 
none 


0.0 


Primary Trl rest 


0.0 


Small airway epithelium 
TNFalpha + IL-lbeta 


0.0 


CD45RA CD4 
lymphocyte act 


0.0 


Coronery artery SMC rest 


0.0 


CD45RO CD4 
lymphocyte act 


6.0 


Coronery artery SMC 
TNFalpha + IL-lbeta 


0.0 


CD8 lymphocyte act 


0.0 


Astrocytes rest 


0.0 


Secondary CD8 
lymphocyte rest 


0.0 


Astrocytes TNFalpha + 
IL-lbeta 


0.0 


Secondary CD8 
lymphocyte act 


0.0 


KU-812 (Basophil) rest 


0.0 


CD4 lymphocyte none 


0.0 


KU-8 12 (Basophil) 
PMA/ionomycin 


0.0 


2ryThl/Th2/Trl anti- 
CD95CH11 


6.7 


CCD1 106 (Keratinocytes) 
none 


7.0 
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CCD1 106 (Keratinocytes) 
TNFalpha + IL-lbeta 


0 0 


LAK cells 1L-2 


4.7 


Liver cirrhosis 


100.0 


LAK cells IL-2+IL-12 


0.0 


Lupus kidney 


5.4 


LAK cells IL-2+IFN 
gamma 


7 1 




0 0 


LAK cells IL-2+IL- 18 


12.7 


NCI-H292 EL-4 


0.0 


LAK cells 
PMA/ionomycin 


0.0 


NCI-H292 IL-9 


0.0 


NK Cells JL-2 rest 


3.8 


NCI-H292 IL-13 


0.0 


Two Way MLR 3 day 


0.0 


NCI-H292 EFN gamma . 


0.0 


Two Way MLR 5 day 


0.0 


HPAEC none 


0.0 


i wo w dy iviL/iv / ady 




HPAEC TNF alpha + EL- 1 
beta 


ft ft 


PBMC rest 


0.0 


Lung fibroblast none 


0.0 


rOlViKs x WiVl 




Lung fibroblast TNF alpha 
+ EL- 1 beta 


u.u 


PBMC PHA-L 


0.Q 


Lung fibroblast IL-4 


0.0 


Ramos (B cell) none 


0.0 


Lung fibroblast IL-9 


0.0 


Ramos (B cell) 
ionomycin 


0.0 


Lung fibroblast IL-13 


0.0 


B lymphocytes PWM 


6.4 


Lung fibroblast IFN 
gamma 


0.0 


B lymphocytes CD40L 
and IL-4 


31.2 


Dermal fibroblast 
CCD 1070 rest 


0.0 


EOL-1 dbcAMP 


0.0 


Dermal fibroblast 
CCD1070 TNF alpha 


0.0 


EOL-1 dbcAMP 
PMA/ionomycin 


0.0 


Dermal fibroblast 
CCD 1070 IL-1 beta 


0.0 


jjcnannc ceiis none 


u.u 


Dermal fibroblast IFN 
gamma 


n n 
u.u 


Dendritic cells LPS 


0.0 


Dermal fibroblast EL-4 


3.3 


Dendritic cells anti- 
CD40 


6.1 


IBD Colitis 2 


5.3 


Monocytes rest 


. 0.0 


D3D Crohn's 


1 7.8 


Monocytes LPS 


0.0 


Colon 


6.7 


Macrophages rest 


0.0 


Lung 


0.0 


Macrophages LPS 


0.0 


Thymus 


19.6 


HUVEC none 


0.0 


Kidney 




HUVEC starved 


0.0 







Panel 1.3D Summary Agl726 Expression of the GPCR12 gene is low/undetectable 



(CT values > 35) across all of the samples on this panel {data not shown). 

Panel 2.2 Summary: Agl726 The GPCR12 gene is expressed at moderate levels in a 

sample derived from ovarian cancer (CT=31.4). Thus, expression of this gene could be used to 
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distinguish ovarian cancer from other tissues. In addition, low level of gene expression is 
observed in a tissue sample from a normal kidney. 

Panel 4D Summary: Summary Agl 726 Expression of the GPCR1 2 gene is detected 
at low levels (CT=33.3) in liver cirrhosis, but not in normal liver (no expression in normal 
5 liver is detected on Panel 1 .3D). The putative GPCR encoded for by this gene could 

potentially allow cells within the liver to respond to specific microenvironmental signals. 
Therefore, therapies designed with the protein encoded for by this gene may potentially 
modulate liver function and play a role in the identification and treatment of inflammatory or 
autoimmune diseases which effect the liver including liver cirrhosis and fibrosis. 
10 References 

1 . Mark MD, Wittemann S, Herlitze S (2000) G protein modulation of recombinant 
P/Q-type calcium channels by regulators of G protein signalling proteins. J Physiol. 528 Pt 
1:65-77. 

Fast synaptic transmission is triggered by the activation of presynaptic Ca2+ channels 

15 which can be inhibited by Gbetagamma subunits via G protein-coupled receptors (GPCR). 
Regulators of G protein signalling (RGS) proteins are GTPase-accelerating proteins (GAPs), 
which are responsible for >1 00-fold increases in the GTPase activity of G proteins and might 
be involved in the regulation of presynaptic Ca2+ channels. In this study we investigated the 
effects of RGS2 on G protein modulation of recombinant P/Q-type channels expressed in a 

20 human embryonic kidney (HEK293) cell line using whole-cell recordings. 2. RGS2 markedly 
accelerates transmitter-mediated inhibition and recovery from inhibition of Ba2+ currents 
(IBa) through P/Q-type channels heterologously expressed with the muscarinic acetylcholine 
receptor M2 (mAChR M2). 3. Both RGS2 and RGS4 modulate the prepulse facilitation 
properties of P/Q-type Ca2+ channels. G protein reinhibition is accelerated, while release from 

25 inhibition is slowed. These kinetics depend on the availability of G protein alpha and 

betagamma subunits which is altered by RGS proteins. 4. RGS proteins unmask the Ca2+ 
channel beta subunit modulation of Ca2+ channel G protein inhibition. In the presence of 
RGS2, P/Q-type channels containing the beta2a and beta3 subunits reveal significantly altered 
kinetics of G protein modulation and increased facilitation compared to Ca2+ channels 

30 coexpressed with the betalb or beta4 subunit. 
PMID: 11018106 
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Expression of the GPCR13 gene (also referred to as AC074365_dal) was assessed 
using the primer-probe sets Agl478 and Ag2501, described in Tables 75 and 76. Results of the 
RTQ-PCR runs are shown in Tables 77, 78 and 79. 

5 Table 75 . Probe Name Agl478 



Primers 


Sequences 


Length 


Start 
Position 


SEQ ID 
NO: 


Forward 


5 1 -ctattttggggaataccaccat-3 ' 


22 


181 


200 


Probe 


TET-5 1 -tctcgtctggaacccaagcctcatat-3 • - 
TAMRA 


26 


213 


201 


Reverse 


5 1 -ggaaggagagatgagaaaggaa-3 1 


22 


252 


202 



Table 76 . Probe Name Ag2501 



Primers 


Sequences 


Length 


Start 
Position 


SEQ ID 

NO: 


Forward 


5 ' -acgcagtgttgaggattaagtc-3 ' 


22 


736 


203 


Probe 


TET-5 ' -acagaaagcattcgggacctgcttct-3 ' - 
TAMRA 


26 


770 


204 


Reverse 


5 ' -tgatggttccataaaagatggt-3 ' 


22 


813 


205 



Table 77 . Panel 1.2 



Tissue Name 


Rel. Exp.(%) Agl478, 
Run 139460019 


Tissue Name 


Rel. Exp.(%)Agl478, 
Run 139460019 


Endothelial cells 


0.0 


jRenal ca. 786-0 


0.0 


Heart (Fetal) 


0.0 


Renal ca. A498 


9.4 


Pancreas 


0.0 


Renal ca. RXF 393 


0.0 


Pancreatic ca. CAP AN 
2 


0.0 


Renal ca. ACHN 


8.8 


Adrenal Gland 


0.0 


Renal ca.UO-31 


7.0 


Thyroid 


0.0 


Renal ca. TK-10 


5.6 


Salivary gland 


3.6 


Liver 


0.0 


Pituitary gland 


0.0 


Liver, (fetal) 


0.0 


Brain (fetal) 


0 0 iLiverca. 

|(hepatoblast)HepG2 


0.0 


Brain (whole) 


2.5 |Lung 


0.0 


Brain (amygdala) 


0.0 jLung (fetal) 


0.0 


Brain (cerebellum) 


10.9 1 


Lung ca. (small cell) 
LX-1 


0.0 


Brain (hippocampus) 


0.0 


Lung ca. (small cell) 
NCI-H69 


100.0 
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r>rain {inaiamusj 


u.u 


Lung ca. (s.cell var.) 
SHP-77 


1,3 


u ere Dial vOuca 


U.U 


Lung ca. (large 
cell)NCI-H460 




opinai coru 


U.U 


Lung ca. (non-sm. 
cell)A549 


oo n 
11. 1 


gno/ astro uo/-ivi\j 


3.2 


Lung ca. (non-s.cell) 
NCI-H23 


3.1 


guo/asiro u- 1 1 o-mlt 


3.8 


Lung ca. (non-s.celljT 
HOP-62 


40.9 


astrocytoma b W1783 


0.0 


Lung ca. (non-s.cl) 
NCI-H522 


4.1 


neuro*; met SK-N-AS 


11.0 


Lung ca. (squam.) 
SW 900 


5.5 


astrocytoma SF-539 


6.0 


Lung ca. (squam.) 
NCI-H596 


24.7 


astrocytoma SNB-75 


2.1 


Mammary gland 


0.0 


glioma oiNo-iy 


24.5 


Breast ca.* (plef) 
MCF-7 


A A 

0.0 


Glioma U251 


0.0 


Breast ca.* (pl.ef) 
MDA-MB-231 


0 0 


glioma SF-295 


1.6 


Breast ca.* (pi. ef) 
T47D 


36.1 


Heart 


2.0 


Breast ca. BT-549 


8.8 


Skeletal Muscle 


2.7 


Breast ca. MDA-N 


12.2 


Bone marrow 


4.8 


Ovary 


0.0 


inymus 


A A 
U.U 


Ovarian ca. OVCAR- 
3 


2.7 


opieen 


0.0 


Ovarian ca. OVCAR- 
4 


0.0 


-Lympn noue 


A A 

0.0 


Ovarian ca. OVCAR- 
5 


59.9 


isOioreciai 


21.9 


Ovarian ca. OVCAR- 
8 


9.5 


Stomach 


0.0 


Ovarian ca. IGROV- 
1 


17.9 


Small intestine 


10.2 


Ovarian ca. (ascites) 
SK-OV-3 


kJmJ 


Colon ca. SW480 


0.0 


Uterus 


0.0 


Colon ca.* SW620 
(£>W4oU met) 


0.0 


Placenta 


0.0 


Colon ca. HT29 


8.1 


Prostate 


16.3 


Colon ca. HCT-116 


0.0 


Prostate ca.* (bone 
met) PC-3 


9.0 


Colon ca. CaCo-2 


0.0 Testis 


14.2 
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CC Well to iMod Diff 
(OD03866) 


24.0 


Melanoma 
Hs68S(A).T 


5.4 


Colon ca. HCC-2998 


4.2 


Melanoma* (met) 
Hs688(B).T 


17.0 


Gastric ca. (liver met) 
NCI-N87 


1.7 


Melanoma UACC-62 


0.0 


Bladder 


8.6 


Melanoma M 14 


61.6 






Melanoma LQX,. • ~u 
MVI 




Kidney 


0.0 


Melanoma* (met) 
SK-MEL-5 


14.4 


Kidney (fetal) 


0.0 







Table78D . Panel 2D 



Tissue Name 


Rel. Exp.(%) 
Agl478, Run 
146936352 


Tissue Name 


Rel. Exp.(%) 
Agl478, Run 
146936352 


Normal Colon 


0.2 


Kidney Margin 
8120608 


0.0 


CC Well to Mod Diff 
(OD03866) 


0.0 


Kidney Cancer 
8120613 


0.0 


CC Margin (OD03866) 


0.2 


Kidney Margin 
8120614 


0.0 


CC Gr.2 rectosigmoid 
(OD03868) 


0.0 


Kidney Cancer 
9010320 


0.1 


CC Margin (OD03868) 


0.0 


Kidney Margin 
9010321 


0.0 


CC Mod Diff (ODO3920) 


0.0 


Normal Uterus 


0.0 


CC Margin (ODO3920) 


0.0 


Uterine Cancer 
064011 


0.0 


CC Gr.2 ascend colon 
(OD03921) 


0.2 


Normal Thyroid 


0.0 


CC Margin (OD03921) 


0.0 


Thyroid Cancer 


0.0 


CC from Partial 
Hepatectomy (ODO4309) 
Mets 


0.0 


Thyroid Cancer 
A302152 


0.0 


Liver Margin (ODO4309) 


0.0 


Thyroid Margin 
A302153 


0.0 


Colon mets to lung 
(OD04451-01) 


0.0 


Normal Breast 


0.0 


Lung Margin (OD04451- 
02) 


0.0 


Breast Cancer 


0.0 


Normal Prostate 6546-1 


0.0 


Breast Cancer ' 
(OD04590-01) 


0.0 


Prostate Cancer 


0.1 


Breast Cancer Mets 


0.0 
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(OD04410) 




(OD04590-03) 




Prostate Margin 
(OD04410) 


0.2 


Breast Cancer 
Metastasis 


0.0 


Prostate Cancer 
(OD04720-01) 


0.1 


Breast Cancer 


0.0 


Prostate Margin 
(OD04720-02) 


100.0 


Breast Cancer 


0.0 


Normal Lung 


0.1 


Breast Cancer 
9100266 


0.1 


Lung Met to Muscle 
(OD04286) 


0.3 


Breast Margin 
9100265 


0.0 


Muscle Margin 
(UJLJU4ZOO) 


0.0 


Breast Cancer 
A209073 


0.2 


Lung Malignant Cancer 
COD03126} 


0.0 


Breast Margin 
A2090734 


0.0 


Lune Marein (OD02>\26\ 


02 


"NTnnTial T fvpr 

l>VJllllaJl VCl 


0 0 

V/.V 


Lung Cancer (OD04404) 


0.0 


Liver Cancer 


0.1 


T lin rv X/fnrm« ( CW\ C\A A f\A \ 

L/Ung Margin (UJjU44U4j 


U. 1 


Liver Cancer 1025 


0.0 


Lung Cancer (OD04565) 


0.1 


Liver Cancer 1026 


0.0 


Lung Margin (OD04565) 


0.1 


Liver Cancer 6004-T 


0.0 


Lung Cancer (OD04237- 
01) 


0.0 


Liver Tissue 6004-N 


0.0 


Lung Margin (OD04237- 


0.0 


Liver Cancer 6005-T 


0.0 


ucuiar iviei iviei 10 .Liver 
(ODO4310) 


0.0 


Liver Tissue 6005-N 


0.0 


i-aver lYiargui [sjukjh d i uj 


U.U 


Normal Bladder 


0.0 


Melanoma Metastasis 


0.0 


Bladder Cancer 


0.0 


Lung Margin (OD04321) 


0.0 


Bladder Cancer 


0.2 


Normal Kidney 


0.0 


Bladder Cancer 
(OD04718-01) 


0.0 


Kidney Ca, Nuclear grade 
2 (OD04338) 


0.0 


Bladder Normal 
Adjacent (OD04718- 
03) 


0.0 


Kidney Margin 
(OD04338) 


0.0 


Normal Ovary 


0.0 


Kidney Ca Nuclear grade 
X A (OD04339) 


0.0 


Ovarian Cancer 


00 


Kidney Margin 
(OD04339) 


0.0 


Ovarian Cancer 
(OD04768-07) 


0.0 


Kidney ca, Clear cell 
type (OD04340) 


0.1 


Ovary Margin 
(OD04768-08) 


0.0 


Kidney Margin 
(OD04340) 


0.0 


Normal Stomach 


0.0 


Kidney Ca, Nuclear grade 


0.0 


Gastric Cancer 


0.0 



250 



WO 02/46229 



PCT/USO 1/46531) 



3 (OD04348) 




9060358 




Kidney Margin 
(OD04348) 


0.0 


Stomach Margin 
9060359 


0.0 


Kidney Cancer 
(OD04622-01) 


0.0 


Gastric Cancer 
9060395 


0.0 


Kidney Margin 
(OD04622-03) 


0.0 


Stomach Margin 
9060394 


0.0 


Kidney Cancer 
(OD04450-01) 


A A 

0.0 


Gastric Cancer 
9060397 


A A 

0.0 


Kidney Margin 
(OD04450-03) 


0.0 


Stomach Margin 
9060396 


0.0 


Kidney Cancer 8120607 


0.0 


Gastric Cancer 
064005 


0.0 



Table 79. Panel 4D 



Tissue Name 


Rel. 
Exp.(%) 
Agl478, 

Run 
145909066 


Rel. 
Exp.(%) 
Agl478, 

Run 
146946828 


Rel. 
Exp.(%) 
Ag2501, 

Run 
164318131 


Tissue Name 


Rel. 
Exp.(%) 
Agl478, 

Run 
145909066 


Rel. 
Exp.(%) 
Agl478, 

Run 
146946828 


Rel 
Exp.( 
Ag25 
Ru: 
164311 


Secondary Thl act 


0.0 


0.0 


0.0 


HUVECIL- 
lbeta 


0.0 


0.0 


O.C 


Secondary Th2 act 


0.0 


0.0 


0.0 


HUVECIFN 
gamma 


0.0 


0.0 


o.c 


Secondary Trl act 


0.0 


0.0 


0.0 


HUVECTNF 
alpha + IFN 
gamma 


0.0 


0.0 


O.C 


Secondary Thl 
rest 


0.0 


0.0 


0.0 


HUVECTNF 
alpha + IL4 


0.0 


0.0 


o.c 


Secondary Th2 
rest 


0.0 


0.0 


0.0 


HUVECIL-11 


0.0 


0.0 


o.c 


Secondary Trl 
rest 


0.0 


0.0 


0.0 


Lung 

Microvascular 
EC none 


0.0 


0.0 


o.c 


Primary Thl act 


0.0 


0.0 


0.0 


Lung 

Microvascular 
EC TNFalpha + 
IL-lbeta 


. 0.0 


0.0 


o.c 


Primary Th2 act 


0.0 


0.0 


0.0 


Microvascular 
Dermal EC none 


0.0 


0.0 


o.c 


Primary Trl act 


0.0 


0.0 


0.0 


Microsvasular 
Dermal EC 
TNFalpha + IL- 
lbeta 


0.0 


0.0 


o.c 


Primary Thl rest 


0.0 


0.0 


0.0 


Bronchial 
epithelium 


0.0 


0.0 


o.c 



03 

m 

CO 



5 

CD 

m 



251 



WO 02/46229 



PCT/USO 1/46530 











TNFalpha + 
ILlbeta 








Primary Th2 rest 


0.0 


0.0 


0.0 


oiiuii dirwdy 
epithelium none 


0.0 


0.0 


0.1 


Primary Trl rest 


0.0 


1.0 


0.0 


Olllull dlrVVay 

epithehum 
TNFalpha + IL- 
lbeta 


0.0 


0.0 


0.( 


CD45RACD4 
lymphocyte act 


0.0 


0.0 


0.0 


Coronery artery 
SMC rest 


0.0 


0.0 


0.( 


CD45RO CD4 
lymphocyte act 


0.0 


0.0 


0.0 


Coronery artery 
SMC TNFalpha 
+ IL-lbeta 


0.0 


0.0 


0.( 


CD8 lymphocyte 
act 


0.0 


0.0 


0.0 


Astrocytes rest 


0.0 


0.0 


0.( 


Secondary CD8 
lymphocyte rest 


0.0 


0.0 


0.0 


Astrocytes 
TNFalpha + IL- 
lbeta 


0.0 


0.0 


0.( 


Secondary CD8 
lymphocyte act 


0.0 


0.0 


0.0 


KU-812 
(Basophil) rest 


10.0 


15.1 


13, 


CD4 lymphocyte 
none 


0.9 


0.0 


0.0 


l/TT OIO 

(Basophil) 
PMA/ionomycin 


100.0 


100.0 


100. 


2ry 

Thl/Th2/Trl anti- 
CD95CH11" 


00 


00 

v.V 




CCD1106 
^iveraiinocyies ) 
none 


A A 

u.u 


A A 

0.0 


o.c 


lak cells rest 


0.0 


1.0 


1.3 


CCD1106 

fKeratinocvtes^ 
TNFalpha + IL- 
lbeta 


0.0 


0.0 


o.c 


LAK cells IL-2 


0.0 


0.0 


0.0 


Liver cirrhosis 


4.1 


2.5 


2.3 


LAK cells IL- 
2+IL-12 


0.0 


0.0 


0.0 


Lupus kidney 


0.0 


0.0 


O.C 


LAK cells TL- 
2+IFN gamma 


0.0 


0.0 


1.6 


NCI-H292none 


0.0 


0.0 


O.C 


LAK cells IL-2+ 
EL-18 


0.0 


0.0 


0.0 


NCI-H292 IL-4 


0.0 


0.0 


O.C 


LAK cells 
PMA/ionomycin 


1.4 


0.0 


1.3 


NCI-H292 IL-9 


0.0 


0.0 


O.C 


injv v^eiis uu-z rest 


0.0 


0.0 


0.9 


NCI-H292 IL- 
13 


0.0 


0.0 


o.c 


Two Way MLR 3 
day 


00 


00 


12 

l.Z 


NCI-H292 IFN 
gamma 


0.0 


0.0 


o.c 


Two Way MLR 5 
day 


0.0 


0.0 


0.0 ] 


HPAECnone 


0.0 


0.0 


o.c 


Two Way MLR 7 
day 


0.0 


0.0 


0.0 J 


iPAECTNF 
ilpha + IL-1 


0.0 


0.0 


o.c 
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beta 






PBMC rest 


0.0 


1.9 


0.0 


Lung fibroblast 
none 


0.0 


0.0 


0.( 


PBMC PWM 


7.4 


0.0 


2.0 


Lung fibroblast 
TNF alpha + EL- 
1 beta 


0.0 


0.0 


0.( 




a n 
u.u 


A A 

u.u 


Z.O 


Lung fibroblast 
IL-4 


0.0 


0.0 


0.( 


Ramos (B cell) 
none 


u.u 


A A 

u.u 


A A 

u.u 


Lung fibroblast 
IL-9 


0.0 


0.0 


0.( 
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CNS_neurodcgeneration_vl.O Summary Agl478/Ag2501 Expression is low to 
undetectable (CT values >35) in all of the samples on this panel (data not shown). 



Panel 1.3D Summary Agl478/Ag2501 Expression is low to undetectable (CT values 
>35) in all of the samples on this panel (data not shown). 

Panel 1.2 Summary: Agl478 Highest expression is in a sample derived from a lung 
cancer cell line (CT=33.1). There is also significant expression in samples derived from an 
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ovarian cancer cell line and a melanoma cell line. Thus, the GPCR13 gene may be involved in 
melanoma, or ovarianor lung cancer. Therefore, inhibition of the function of the protein 
encoded by this gene, through the use of antibodies or small molecule drugs, might be of use 
for the treatment of these diseases. 

Panel 2D Summary: Agl478 The expression of the GPCR13 gene is expressed 
highest and exclusively in normal prostate tissue. Thus, the expression of this gene could be 
used to distinguish normal prostate tissue from other tissues. A second run with the same 
probe and primer set showed low/undetectable levels of expression in all the samples in this 
panel. 

Panel 4D Summary: Agl478/Ag2501 Replicate experiments using different 
probe/primer sets all show that the GPCR13 transcript is induced in the PMA and ionomycin- 
treated basophil cell line KU-812. Basophils release histamines and other biological modifiers 
in repose to allergens and play an important role in the pathology of asthma and 
hypersensitivity reactions. Small molecule or antibody therapeutics designed against the 
putative GPCR encoded for by this gene could therefore reduce or inhibit inflammation by 
blocking basophil function in these diseases. 
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OTHER EMBODIMENTS 

Although particular embodiments have been disclosed herein in detail, this has been 
done by way of example for purposes of illustration only, and is not intended to be limiting 
with respect to the scope of the appended claims, which follow. In particular, it is 
contemplated by the inventors that various substitutions, alterations, and modifications may be 
made to the invention without departing from the spirit and scope of the invention as defined 
by the claims. The choice of nucleic acid starting material, clone of interest, or library type is 
believed to be a matter of routine for a person of ordinary skill in the art with knowledge of the 
embodiments described herein. Other aspects, advantages, and modifications considered to be 
within the scope of the following claims. 
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WHAT IS CLAIMED IS: 

1 . An isolated polypeptide comprising an amino acid sequence selected from the group 
consisting of: 

(a) a mature form of an amino acid sequence selected from the group consisting of 
SEQ ID NOS: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32 and 34; 

(b) a variant of a mature form of an amino acid sequence selected from the group 

consisting of SEQ ID NOS: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32 
and 34, wherein one or more amino acid residues in said variant differs from the 
amino acid sequence of said mature form, provided that said variant differs in no 
more than 15% of the amino acid residues from the amino acid sequence of said 
mature form; 

(c) an amino acid sequence selected from the group consisting SEQ ID NOS: 2, 4, 6, 
8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32 and 34; and 

(d) a variant of an amino acid sequence selected from the group consisting of SEQ ID 
NOS: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32 and 34, wherein one 
or more amino acid residues in said variant differs from the amino acid sequence 
of said mature form, provided that said variant differs in no more than 15% of 
amino acid residues from said amino acid sequence. 

The polypeptide of claim 1, wherein said polypeptide comprises the amino acid sequence 
of a naturally-occurring allelic variant of an amino acid sequence selected from the group 
consisting SEQ ID NOS: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32 and 34. 

The polypeptide of claim 2, wherein said allelic variant comprises an amino acid sequence 
that is the translation of a nucleic acid sequence differing by a single nucleotide from a. 
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nucleic acid sequence selected from the group consisting of SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 
13, 15, 17, 19, 21, 23, 25, 27, 29, 31 and 33. 



The polypeptide of claim 1, wherein the amino acid sequence of said variant comprises a 
conservative amino acid substitution. 

An isolated nucleic acid molecule comprising a nucleic acid sequence encoding a 
polypeptide comprising an amino acid sequence selected from the group consisting of: 

(a) a mature form of an amino acid sequence selected from the group consisting of 
SEQ ID NOS: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32 and 34; 

(b) a variant of a mature form of an amino acid sequence selected from the group 
consisting of SEQ ID NOS: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32 
and 34, wherein one or more amino acid residues in said variant differs from the 
amino acid sequence of said mature form, provided that said variant differs in no 
more than 15% of the amino acid residues from the amino acid sequence of said 
mature form; 

(c) an amino acid sequence selected from the group consisting of SEQ ID NOS: 2, 4, 
6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32 and 34; 

(d) a variant of an amino acid sequence selected from the group consisting SEQ ID 
NOS: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32 and 34, wherein one 
or more amino acid residues in said variant differs from the amino acid sequence 
of said mature form, provided that said variant differs in no more than 15% of 
amino acid residues from said amino acid sequence; 

(e) a nucleic acid fragment encoding .at least a portion of a polypeptide comprising an 
amino acid sequence chosen from the group consisting of SEQ ID NOS: 2, 4, 6, 8, 
10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32 and 34, or a variant of said 
polypeptide, wherein one or more amino acid residues in said variant differs from 
the amino acid sequence of said mature form, provided that said, variant differs in 
no more than 15% of amino acid residues from said amino acid sequence; and 

(f) a nucleic acid molecule comprising the complement of (a), (b), (c), (d) or (e). 
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The nucleic acid molecule of claim 5, wherein the nucleic acid molecule comprises the 
nucleotide sequence of a naturally-occurring allelic nucleic acid variant. 



7. The nucleic acid molecule of claim 5, wherein the nucleic acid molecule encodes a 
polypeptide comprising the amino acid sequence of a naturally-occurring polypeptide 
variant. 

8. The nucleic acid molecule of claim 5, wherein the nucleic acid molecule differs by a 
single nucleotide from a nucleic acid sequence selected from the group consisting of 
SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31 and 33. 

9. The nucleic acid molecule of claim 5, wherein said nucleic acid molecule comprises a 
nucleotide sequence selected from the group consisting of: 

(a) a nucleotide sequence selected from the group consisting of SEQ ID NOS: 1,3,5, 
7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31 and 33; 

(b) a nucleotide sequence differing by one or more nucleotides from a nucleotide 
sequence selected from the group consisting of SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13, 
15, 17, 19, 21, 23, 25, 27, 29, 31 and 33, provided that no more than 20% of the 
nucleotides differ from said nucleotide sequence; 

(c) a nucleic acid fragment of (a); and 

(d) a nucleic acid fragment of (b). 

10. The nucleic acid molecule of claim 5, wherein said nucleic acid molecule hybridizes under 
stringent conditions to a nucleotide sequence chosen from the group consisting SEQ ID 
NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31 and 33, or a complement of said 
nucleotide sequence. 

1 1 . The nucleic acid molecule of claim 5, wherein the nucleic acid molecule comprises a 
nucleotide sequence selected from the group, consisting of: 

(a) a first nucleotide sequence comprising a coding sequence differing by one or more 
nucleotide sequences from a coding sequence encoding said amino acid sequence, 
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provided that no more than 20% of the nucleotides in the coding sequence in said 
first nucleotide sequence differ from said coding sequence; 

(b) an isolated second polynucleotide that is a complement of the first polynucleotide; 
and 

(c) a nucleic acid fragment of (a) or (b). 



1 3 . The vector of claim 12, further comprising a promoter operably-linked to said nucleic acid 
molecule. 

14. A cell comprising the vector of claim 12. 

15. An antibody that binds immunospecifically to the polypeptide of claim 1 . 



1 6. The antibody of claim 15, wherein said antibody is a monoclonal antibody. 

17. The antibody of claim 1 5 , wherein the antibody is a humanized antibody. 

18. A method for determining the presence or amount of the polypeptide of claim 1 in a 
sample, the method comprising: 

(a) providing the sample; 

(b) contacting the sample with an antibody that binds immunospecifically to the 
polypeptide; and 

(c) determining the presence or amount of antibody bound to said polypeptide, 
thereby determining the presence or amount of polypeptide in said sample. 



19. A method for determining the presence or amount of the nucleic acid molecule of claim 5 
in a sample, the method comprising: 

(a) providing the sample; 

(b) contacting the sample with a probe that binds to said nucleic acid molecule; and 
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(c) determining the presence or amount of the probe bound to said nucleic acid 
molecule, 

thereby determining the presence or amount of the nucleic acid molecule in said sample. 



20. The method of claim 19 wherein presence or amount of the nucleic acid molecule is used 
as a marker for cell or tissue type. 

21 . The method of claim 20 wherein the cell or tissue type is cancerous. 

22. A method of identifying an agent that binds to a polypeptide of claim 1, the method 
comprising: 

(a) contacting said polypeptide with said agent; and 

(b) determining whether said agent binds to said polypeptide. 

23. The method of claim 22 wherein the agent is a cellular receptor or a downstream effector. 

24. A method for identifying an agent that modulates the expression or activity of the 
polypeptide of claim 1, the method comprising: 

(a) providing a cell expressing said polypeptide; 

(b) contacting the cell with said agent, and 

(c) determining whether the agent modulates expression or activity of said 
polypeptide, 

whereby an alteration in expression or activity of said peptide indicates said agent modulates 
expression or activity of said polypeptide. 

25 . A method for modulating the activity of the polypeptide of claim 1 , the method 
comprising contacting a cell sample expressing the polypeptide of said claim with a 
compound that binds to said polypeptide in an amount sufficient to modulate the activity 
of the polypeptide. 
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26. A method of treating or preventing a GPCRX-associated disorder, said method comprising 
administering to a subject in which such treatment or prevention is desired the polypeptide 
of claim 1 in an amount sufficient to treat or prevent said GPCRX-associated disorder in 
said subject. 

27. The method of claim 26 wherein the disorder is selected from the group consisting of 
cardiomyopathy and atherosclerosis. 

28. The method of claim 26 wherein the disorder is related to cell signal processing and 
metabolic pathway modulation. 

29. The method of claim 26, wherein said subject is a human. 

30. A method of treating or preventing a GPCRX-associated disorder, said method comprising 
administering to a subject in which such treatment or prevention is desired the nucleic acid 
of claim 5 in an amount sufficient to treat or prevent said GPCRX-associated disorder in 
said subject. 

3 1 . The method of claim 30 wherein the disorder is selected from the group consisting of 
cardiomyopathy and atherosclerosis. 

32. The method of claim 30 wherein the disorder is related to cell signal processing and 
metabolic pathway modulation. 

33. The method of claim 30, wherein said subject is a human. 

34. A method of treating or preventing a GPCRX-associated disorder, said method comprising 
administering to a subject in which such treatment or prevention is desired the antibody of 
claim 15 in an amount sufficient to treat or prevent said GPCRX-associated disorder in 
said subject. 



35. The method of claim 34 wherein the disorder is diabetes. 
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36. The method of claim 34 wherein the disorder is related to cell signal processing and 
metabolic pathway modulation. 

37. The method of claim 34, wherein the subject is a human. 

38. A pharmaceutical composition comprising the polypeptide of claim 1 and a 
pharmaceutically-acceptable carrier. 

39. A pharmaceutical composition comprising the nucleic acid molecule of claim 5 and a 
pharmaceutically-acceptable carrier. 

40. A pharmaceutical composition comprising the antibody of claim 15 and a 
pharmaceutically-acceptable carrier. 

41. A kit comprising in one or more containers, the pharmaceutical composition of claim 38. 

42. A kit comprising in one or more containers, the pharmaceutical composition of claim 39. 

43. A kit comprising in one or more containers, the pharmaceutical composition of claim 40. 

44. A method for determining the presence of or predisposition to a disease associated with 
altered levels of the polypeptide of claim 1 in a first mammalian subject, the method 
comprising: 

(a) measuring the level of expression of the polypeptide in a sample from the first 
mammalian subject; and 

(b) comparing the amount of said polypeptide in the sample of step (a) to the amount 
of the polypeptide present in a control sample from a second mammalian subject 
known not to have, or not to be predisposed to, said disease; 

wherein an alteration in the expression level of the polypeptide in the first subject as compared to 
the control sample indicates the presence of or predisposition to said disease. 
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45. The method of claim 44 wherein the predisposition is to a cancer. 



46. A method for determining the presence of or predisposition to a disease associated with 
altered levels of the nucleic acid molecule of claim 5 in a first mammalian subject, the 
method comprising: 

(a) measuring the amount of the nucleic acid in a sample from the first mammalian 
subject; and 

(b) comparing the amount of said nucleic acid in the sample of step (a) to the amount 
of the nucleic acid present in a control sample from a second mammalian subject 
known not to have or not be predisposed to, the disease; 

wherein an alteration in the level of the nucleic acid in the first subject as compared to the control 
sample indicates the presence of or predisposition to the disease. 

47. The method of claim 46 wherein the predisposition is to a cancer. 

48. A method of treating a pathological state in a mammal, the method comprising 
administering to the mammal a polypeptide in an amount that is sufficient to alleviate the 
pathological state, wherein the polypeptide is a polypeptide having an amino acid 
sequence at least 95% identical to a polypeptide comprising an amino acid sequence of at 
least one of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32 and, or a 
biologically active fragment thereof. 

49. A method of treating a pathological state in a mammal, the method comprising 
administering to the mammal the antibody of claim 15 in an amount sufficient to alleviate 
the pathological state. 
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